














Electrical Review 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA. 





Von. XXXIX. No. 26. 





NEW YORK, SATURDAY, DECEMBER 28, 1901. 


IssuED WEEKLY. 





ELECTRICAL REVIEW 


PARK ROW BUILDING 





13-21 PARK ROW - - NEW YORK 
P. O. BOX 339 
BY THE 
ELECTRICAL REVIEW PUBLISHING 
COMPANY 


CHARLES W. PRICE 
PRESIDENT AND TREASURER 
STEPHEN H. GODDARD 
SECRETARY 
CHARLES T. CHILD 
TECHNICAL EDITOR 
RUSSELL HOWLAND 
GENERAL REPRESENTATIVE 
WESTERN OFFICE 
1612-1613 MARQUETTE BLDG., CHICAGO 
LONDON OFFICE 
42 OLD BROAD STREET, LONDON, E. C. 





REGISTERED CABLE ADDRESS 
“ELECTVIEW” - - NEW YORK 


TELEPHONE CALL, 21 “CORTLANDT” 


(PRIVATE BRANCH EXCHANGE CONNECTING 
ALL DEPARTMENTS) 











SUBSCRIPTIONS TO THE 


ELECTRICAL REVIEW 


One Year, United States and Canada - - - $3.00 

One Year, Foreign Countries - - - - = 5.00 

Single Coples,each - - - - = = © = .10 
Copies can be supplied for only one year back at 26 


cents each 


TO ADVERTISERS 
CHANGES for advertisements should be in this office 
by Friday noon for the following week’s issue. 
NEW ADVERTISEMENTS should be in the office not 
later than Monday noon to ensure publication in that 
week’s Issue. 


The voluntary exiles on lightships have 
reason to bless wireless telegraphy. ‘Their 
loneliness is relieved and they keep in 
touch with their fellows on land, to whom 


they render such vital service. 





The electric tramway has penetrated to 
almost every place, no matter how remote. 
Even Spain has been compelled to yield 
to its onward march. Recently news has 
come of a very considerable tramway 
activity in that conservative country. 
New railways are being constructed in 
some of the leading cities, and a number 
of horse railways are to be changed over 
to electric power. It would seem that even 
the Spaniard is waking up to the fact that 
electric cars have some advantages over 


horse cars. 


EFFECTS OF THE INTRODUCTION OF 
WIRELESS TELEGRAPHY. 

A number of interesting remarks were 
made by Mr. Marconi at a dinner given in 
his honor by the Governor of Newfound- 
land regarding the part which wireless 
telegraphy is to take as a means of com- 
munication in the future. 

There seems to be no doubt in Mr. Mar- 
coni’s mind that a system of wireless teleg- 
raphy can be commercially established be- 
tween different parts of the world which 
are widely separated and that an enormous 
cheapening of the rates of communication 
can be brought about. At the present 
rates charged by the cable companies com- 
munication by them is so expensive that 
it is beyond the reach of the majority. 
It is his idea that the cost of cabling can 
be reduced at least twentyfold and thus 
vastly increase the amount of communica- 
tion between a home country and its col- 
onies, which would tend very greatly to 
unify and strengthen it. This would 
apply particularly to British posses- 
sions. 

If a system of syntonic wireless teleg- 
raphy has been discovered or can be in 
the near future it would seem that there 
is no great reason why this should not be 
accomplished. Of course, a large amount 
of preliminary work of development yet 
remains to be done. 

One great result which this achievement 
of Mr. Marconi should have upon the 
cable companies is to cause them to exert 
themselves to the utmost to discover means 
by which messages can be transmitted 
much more rapidly than at present and 
thus the amount of work which can be 
done over a single cable be very greatly 
increased. Judging from the improve- 
ments and discoveries which have taken 
place recently in the methods of communi- 
cation in which electrical circuits are em- 
ployed, it would seem that such efforts 
should result in greatly increasing the effi- 
ciency of the cables now in use. 
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AN EXPERIMENT IN DEVELOPMENT. 
Before the recent meeting of the Ameri- 
can Society of Mechanical Engineers there 
was presented a paper entitled “A Bonus 
System of Rewarding Labor,” by Mr. H. 
L. Gantt, of the Bethlehem Steel Com- 
pany, which, despite its modesty, is be- 
lieved by many competent critics possibly 
to mark the beginning of a movement that 
will become little short of an industrial 
revolution. The idea, as set forth in Mr. 
Gantt’s paper, is to effect in large manu- 
facturing establishments a combination 
between the manual skill and knowledge 
of handicraft of the man at the machine 
and the technical knowledge, education 
and experience of the engineer in charge 
of the work, so as to effect a considerable 
saving in labor and cost of manufactur- 
ing, and a very great decrease in the time 
requisite for performing manufacturing 
operations upon crude material. The sys- 
tem, in brief, is this: When a piece of 
work is put into the shop requiring, for 
example, the operations of planing, turn- 
ing, drilling or other work to be done 
upon it, a very carefully prepared chart 
is given to the man who is to do the work, 
giving him minute instructions as to the 
best way to do it, with careful estimates 
of the time necessary for the performance 
of each operation. The sum of these 
times is the total time needed to complete 
the work. The man is paid a definite 
day rate for his work, but, in addition to 
this, if he follows his instructions and ac- 
complishes all the work laid out for him, 
he earns a definite and substantial bonus 
in addition to his regular wages. The 
foremen, under this system, also receive 
a bonus proportional to the number of 
their men earning extra compensation. 
The thing is so simple and so evident 
that one wonders that it has not been 
done before. It will be seen that this 
system effectually combines in every piece 
of work the best knowledge that can be 
brought to bear upon it, together with the 
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highest degree of mechanical skill in its 
performance. The results given by Mr. 
Gantt are simply astonishing. The moral 
effect upon the men where the experiment 
was tried—in the great machine shops of 
the Bethlehem Steel Company—was ex- 
cellent and the percentage of errors in 
machining was at once materially reduced. 
The condition of the tools was improved, 
while the amount of time taken to do 
various pieces of work was reduced tv an 
extraordinary degree. For example, the 
time on a locomotive driving axle, former- 
ly rated at six and one-half hours, has 
been reduced to one and one-half hours; 
the time required to finish the crank 
shafts for a well-known type of engine was 
formerly forty-six and one-half hours and 
has been reduced to twenty-six and one- 
quarter hours; but the most significant 
figure is that showing the output of the 
shop. 

During the year ending March 1, 1901, 
the machine shop was run as hard as the 
machines could be pushed, night and day, 
and yet the increasing output of the forge 
was piling up work ahead of it. Begin- 
ning with the month of March, in which 
the system was introduced, the monthly 
output of the shop increased from a figure 
for the first month twenty-five per cent 
greater than the average for the preceding 
year, until, in July, the shop was turning 
out more than twice as much work as it 
had ever done before. 

Important as are the results indicated to 
the manufacturing corporation employing 
this system, yet the education of the men 
which is accomplished by its use is even 
of more general and particular value. 
While no system can supply a man with 


brains, still the evident effect of this 
method is to make the men think and to 
make them learn, and into the hands of 
each workman is given the crystallized 
experience of the skilled engineers who 
prepare the charts, and a sufficient incen- 
tive to make him learn thoroughly the 
lesson. The author of this system is to 
be congratulated in having inaugurated 
an important work whose benefits can not 
at present even be estimated. 





An alleged inventor of visual telephony 
hails from Belgium. In this case truly 
“seeing is believing ;” the state of the art, 
however, justifies unbelief. 
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THE GIVING OF MONEY. 

It is very gratifying to see that such a 
large proportion of the people who have 
money to give for the benefit of their fellow 
men has learned that in order to have the 
gifts accomplish the greatest good they 
must be given intelligently. It was often 
the case formerly that men gave money to 
gratify some whim or as a result of some 
idea which suddenly took possession of 
them. Formerly a number of conditions 
were attached to almost every gift, which 
rendered it, in many cases, almost of no 
account for the object for which it was 
intended. 

At the present time men have learned 
to study the needs of the human race and 
to decide either by their own observations or 
by that of other wise individuals for what 
money ought to be given to have it accom- 
plish the greatest results. Almost no con- 
ditions as to how they shall be used are 
attached to the great benefactions, which 
makes it possible for them to be expended 
to the greatest advantage for the purpose 
intended. 

Already u large amount of money has 
been given to provide means for attacking 
certain definite scientific and practical 
problems, but not nearly enough has been 
devoted to this purpose. There are still a 
large number of problems remaining 
in the elecirical field to which a much 
greater amount of study ought to be de- 
voted. The solution of these problems 
would bring great renown upon those who 
accomplished it and upon those who gave 
the necessary funds, and would add very 
greatly to the sum total of the comforts 
of humanity. 

Among these problems is the one of a 
more economical method of transforming 
the heat energy in coal into mechanical 
energy. The acquisition of a much cheap- 
er mode of producing power would benefit 
the race mightily in all parts of the world. 

Of late a good deal of attention has been 
paid to the action of the various kinds of 
radiations upon disease germs. In many 
cases it would seem that the efforts had 
been attended with a considerable measure 
of success, and that the problem was 
worthy of a much deeper and more thor- 
ough study. Certainly the benefits result- 
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ing from the use of the X-ray in surgery 
have been ample enough to justify the 
large amount of work which brought about 
its discovery. 

Money given for attacking any one of a 
number of great problems which are before 
the public at the present time is sure to re- 
sult in great additions to human knowl- 
edge and in many cases in the solution of 
such problems. 





In this age, when so many are engaged 





in the pursuit of gain, few stop to think of 
the man who devotes his life to the acqui- 
sition of knowledge. Almost without ex- 
ception scientific men receive little com- 
pensation for their services, although a 
man of much more than ordinary ability 
is required for such work. It is only 
when their unselfish efforts are rewarded 
with some brilliant discovery that the 
world ever hears of them, and partially re- 
wards them for what they have accom- 
plished. It is to be hoped that the day 
will come some time when such work will 
receive its just recompense, for upon it 
depends every great advancement of the 
human race. The increased amount of 
money which is being devoted to pure re- 
search and the interest which the lead- 
ing nations of the world are taking in it 
augurs much better for the future. 








One of the most notable tendencies 
in the electrical world toward the close of 
the year has been the consolidation of the 
different electrical interests throughout 
the United States. In every department 
of electrical work large combinations have 
taken place. A number of railways in 
different parts of the country have united 
to form one company or have formed a 
union for mutual interchange of traffic. 
This tendency has also been extremely 
noticeable in the telephone world. Im- 
portant consolidations of independent tele- 
phone companies have taken place in a 
number of places in the South and Middle 
West. A number of electric lighting com- 
panies have been formed to take over 
smaller companies and unite them in one 
large concern. In short, the tendency 
toward consolidation is quite as noticeable 
throughout the electrical field at present 
as in any other line of business activity. 
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Science 
Brevities 


A New Form of Permeameter—A de- 
scription of a new form of permeameter 
has been published in Nature. Mr. C. V. 
Drysdale has communicated to the Insti- 
tution of Electrical Engineers a descrip- 
tion of a new form of permeameter for 
testing the magnetic qualities of iron and 
steel in bulk. A special form of hollow 
drill is used to drill a hole five-eighths inch 
deep in the material to be tested ; this hole 
has its upper part conical, and the small 
central pin left standing is one-tenth inch 
in diameter. Into this hole fits a soft 
iron plug, on the lower part of which are 
wound the magnetizing and testing coils. 
There is thus formed a miniature perme- 
ameter in which nearly the whole of the 
magnetic circuit is of the material under 
test. By connecting the coils in the plug 
with suitably graduated instruments the 
permeability, retentivity and hysteresis 
may be very easily tested. Curvesand figures 
which were published showed that the in- 
strument gave very consistent results, al- 
though, as was pointed out in the discus- 
sion, they did not agree as well as they 
might with the values usually obtained 
by other permeameters. But the simplicity 
of the apparatus and the ease with which 
a test can be obtained (if, that is, the 
drills can be made to act with uniform 
accuracy) shouid give it considerable com- 
mercial value. The dynamo manufact- 
urer requires chiefly a rough guide to the 
permeability of the casting he is going to 
use and does not need very rigid scientific 
accuracy, and such a guide Mr. Drys- 
dale’s instrument should be able to provide. 
In fact, any method which only really tests 
a very small portion of the bulk, whether 
in situ, as in this case, or after it has been 
cut off, can never be thoroughly satisfac- 
tory. 

Dielectric Constants of Paraffins—A 
very interesting paper upon this subject 
has been published by Mr. Wil. G. Hor- 
mell in a recent number of the American 
Journal of Science. This work was car- 
ried out in the Jefferson Physical Lab- 
oratory at Harvard University. For these 
experiments a modified form of the Blond- 
lot oscillator was used to obtain the di- 
electric constants of four commercially 
different paraffins for forty, sixty and 
eighty-centimetre waves. In this paper 


also is contained an investigation of the - 


relative velocities of eighty-centimetre 
waves along magnetic and non-magnetic 
wites of different diameters. Finally 
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there is given in a table by way of compari- 
son the light index of refraction of the 
different paraffins for the D, line as ob- 
tained by means of the Abbe refractom- 
eter. The following conclusions were 
reached as a result of the work: (1) For 
reversals as high as 800,000,000 per sec- 
ond the velocity of electrical disturbances 
along magnetic and non-magnetic wires 
of different diameters is the same, thus 
showing that the magnetic properties of 
iron are not able to follow such rapid 
changes. (2) The effective field around 
the Lecher wires as far as it can be detect- 
ed by means of an argon tube, does not 
extend more than three centimetres from 
the wires, and the effect on the half wave 
within this region varies approximately 
inversely as the square‘of the distance 
from the wires. (3) The dielectric con- 
stant of a given paraffin increases with 
the density of the paraffin. It increases 
rapidly from a temperature twenty de- 
grees above the melting point to a tem- 


perature thirty degrees below the melting © 


point. Among different paraffins the di- 
electric constant increases as the melting 
point of the paraffin increases. (4) The 
dielectric constant increases as the wave- 
length decreases. It is greater for short, 
light waves than it is for short electrical 
waves. Cauchy’s formula as a means of 
obtaining the index of refraction for in- 
definitely long waves does not meet the 
experimental facts. 

Recent Work on the Spark and Glow 
Spectra of Gases—M. Berthelot has pub- 
lished an interesting paper on this subject 
in a Continental journal. This paper has 
been abstracted in Lightning. M. Berthe- 
lot applies the induction coil and spec- 
troscope to the rapid analysis of gases by 
means of a simple apparatus whereby the 


gas, confined over mercury, is subjected to 


a discharge between terminals at easily 
adjustable distances, one fused into the 
top of the eudiometer, and the other, in- 
sulated in a glass tube, introduced through 
the mercury. It suggests itself whether 
the lower wire could not be insulated with 
gutta-percha instead of glass, as pliable 
and more easy ‘o manage. The coil had 
a rapid interrupter, Leyden jar and two 
accumulators, and five to ten cc. of gas 
were sparked, continuing only for a few 
seconds to avoid heating and decomposi- 
tion. The paper contains a chart of 
lines and bands. Messrs. Liveing and 
Dewar (R. Soc. Proc., xviii, 389) separate 
the least volatile of the new gases from 
air by allowing the solidified gases to 
evaporate slowly through a glow tube and 
observing the spectrum, so using the 
spectrum in the same way as the thermom- 
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eter in ordinary fractional distillation. 
Messrs. Ramsay and Travers publish in 
the Phil. Trans. for October a monograph 
on these gases. The colors given by the 
discharge are: Argon, reddish violet; 
helium, yellow; neon, flame-color; kryp- 
ton, pale violet ; enon, sky blue. The line 
spectra of the last three are given and ex- 
plain the genesis of these colors. Exact 
measurements are announced for publica- 
tion shortly. Professor Pickering, of 
Harvard Observatory, has succeeded in 
taking a number of photographic spectra 
of lightning flashes. He considers that 
he has obtained evidence of the compound 
nature of hydrogen and others of the 
commonly accepted elements. 

The Spreading Out of the Lines of 
Electrolytic Action in Electrolytes—In a 
recent number of the Zeitschrift fiir Elek- 
trochemte Herr W. Pfaunhauser discusses 
the cause of irregular deposition of metals 
at the cathode, and shows that this 
phenomenon is due to the spreading out 
of the lines of electrolytic action between 
the anode and cathode. An abstract of 
this article has been published in a Lon- 
don contemporary. An analogous case is 
the spreading out of the lines of mag- 
netic force between the poles of an elec- 
tromagnet. The most commonly observed 
effect of this in electrodeposition is the 
thickened deposit at the edges of flat 
cathodes. In electroplating work this de- 
fect is avoided by making use of a dia- 
phragm or screen of non-conducting ma- 
terial. This is placed in front of the 
cathode and cuts off the outer lines of elec- 
trolytic action. The author brings for- 
ward a theory in explanation of this 
spreading out of the lines of electrolytic 
action, and shows by mathematical rea- 
soning that it is dependent upon three 
of the physical constants of the electrolyte 
during the electrolysis. The difference 
between the discharge potential of the 
various cations in the electrolyte is the 
most important of these, and the spread- 
ing out of the electrolytic lines of action 
varies directly as this difference. The dis- 
tance separating the two electrodes and 
the specific resistance of the electrolyte 
are the two other conditions which affect 
this phenomenon—in this case the ratio 
is an inverse one. By regulating these 
conditions it is therefore possible to ob- 
tain an electrolytic depositing bath in 
which the lines of electrolytic action shall 
be only slightly spread out at the middle 
point of their path, and in which, conse- 
quently, uniform deposits can be obtained 
upon articles of irregular shape without 
special devices in the form of diaphragms 
or secondary anodes. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANIS/IS—LI. 


BY W. ELWELL GOLDSBOROUGH. 


Now, since the points A,, A, and A, of 
Fig. 125 are determined in their proper 
positions relatively to the three-phase 
electro-motive-force vectors, the electro- 
motive forces apparent at the terminals 
of the receiving circuits can at once be 
obtained by measuring the vector dis- 
tances, A,;A,, A,A, and A,A,. Therefore, 
the electro-motive force finally impressed 
on the circuit A,A, is equal to 1,198 volts. 
The electro-motive force finally apparent 
at the terminals A,A, = 1,121 volts. And 
the electro-motive force finally apparent 
at the terminals A,A, = 1,337 volts. 
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41,300 watts, and, finally, in the circuit 
A,A, a current equal to A,B, = 41.3 
amperes flows, developing power equal to 
36,400 watts. 

In the distributing lines, we find that 
larger currents are flowing. For in- 
stance, in the line A,A, a current equal to 
O’B, = 85.3 amperes is set up, causing a 
loss of power in this line of 48,200 watts. 
In the line A,A, a current equal to O’B, 
= 78 amperes is set up, causing a loss of 
41,600 watts. In the line A,A,, a current 
of 66.9 amperes is set up, causing a loss 
of 29,600 watts; consequently, our vector 
analysis shows that a total of 254,100 
watts is absorbed in the system as a whole, 
of which 134,700 watts is again available 
through the receivers. 
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A,A, when phase E! is active, 

A,A, when phase EU is active, and 

A,A, when phase BE” is active, 
are entirely warranted 

Under present conditions, the vector 
distance A’,A”, of Fig. 125 is 96 volts. 
With like receiver constants and line con- 
siants modified so as to allow a loss of 
only 10 per cent in the distributing 
mains, the potential difference between 
A’,and A’, of Fig. 125 would be reduced 
to 12 volts. This pressure acting upon 
the circuit A,A, would set up a current 
so small as to be entirely inappreciable in 
solving the problem. But for the fact 
that the line losses are higher than those 
common in practice, example 24 is en- 
tirely representative of modern practice 
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Fic. 127.—ALTERNATING DyNAMO ELECTRIC MECHANISM. 


These receiver electro-motive forces can, 
of course, also be determined by taking 
the vector sum of the electro-motive 
forces apparent at their terminals when 
the phases were separately active. For 
instance, the final electro-motive force 
A,A, appearing at the terminals of the 
circuit A,A, is equal to the vector sum 
of the vectors AJA, AK a> and sa. 
since these were active at the terminals of 
this circuit when ¥. EB! and E™ were 
separately impressed upon the system. 
That this is true is shown by the vectors 
A,A’,, A’,A’; and A,A’, drawn equal and 
parallel to the three partial vectors just 
referred to. 

Now, since the final values of the elec- 
tro-motive forces which are impressed at 
the terminals of the several parts of the 
system under discussion are determined, 
it is a simple matter to obtain the values 
of the currents flowing, since the con- 
stants of each circuit in the system are 
known. Accordingly, we find that a cur- 
rent equal to the vector A,B, = 49.3 
amperes flows in the circuit A,A, with a 
lag of 15 degrees behind the electro-motive 
force A,A, apparent at the terminals of this 
circuit. The power delivered to this 
receiver is, accordingly, 57,000 watts. 
Likewise, a current of 43.8 amperes flows 
in the circuit A,A,, developing therein 


Now, our phase diagram of Fig. 126 
shows that the current O’B, lags behind 
the vector O’A’ = E' = 1,200 volts by an 
angle of 18 degrees. This phase of the 
generator, therefore, develops 97,400 
watts. Similarly, since the vector O’B, is 
equal to 78 amperes and lags 30 degrees 
behind the phase vector O’A™ = E™ 
= 1,200 volts, 81,100 watts are developed 
in this phase of the generator. 

In the third phase of the generator, 
the current lags 19 degrees behind the 
electro-motive force there developed and 
has a value of 66.9 amperes. Conse- 
quently, 76,000 watts are developed in 
this phase. The total power developed 
by the generator is, therefore, 254,500 
watts, a value practically equal to that 
found by previous calculation of the power 
absorbed in the lines and receivers. 

If we take the ratio of the total power 
developed by the alternator to the total 
power delivered to the receivers, we find 
that the efficiency of the transmission is 
equal to 
Useful Energy _ 134,700 
Total Energy 254,500 
This efficiency of 53 per cent is very much 
lower than that which could profitably be 
employed in practice. We therefore see 
that the suggestions previously made 
relative to neglecting the circuits, 





= 53 per cent. 


in the transmission of power over moder- 
ate distances by three-phase alternating 
currents. The data resulting from these 
reductions is tabulated in Table 17. 


























TABLE 17. 
Data pertaining to Fig. 126. All three 
phases active. 
hi. Ca Te © uke 
ge/ Be | ge | 8a | 2 lead] Ss 
BQ7 | a 6: | Sy 29 E wf SS 
gue, B= | Be ee | Ee lege BS 
Sz! i Sa | Si | OF Sas & 
| = me | 
coe ce ee eo oe 
AA | 574 565 | 100 | 858 | 10 | 48.200 
AA | 541 533 | 941] 780 | 10 | 41,600 
AA | 450 443 73 | 66.9 | 10 | 29,600 
AA | 1,198 | 1,155 312 | 49.38 | 15 57,000 
AA | 1,121 | ‘942 608 | 43.8 | 338 | 41,000 
AA | 1,387 | 8si ' 1,005 | 418 ' 49 | 86,400 
Total power absorbed in lines and receivers... 254,100 
E’ | 1,200 | 1,141 | 862 | 85.8 | 18 | 97,400 
E" | 1,200 | 1,040.) 600 78.0 | 39 | 81,100 
E™ | 1,200 | 1,187 | 383 | 66.9 | 19 | 76,000 
Total power delivered by alternator .......... 254,500 
Total power delivered to receivers............. 134,700 
Efficiency of transmission ...........sseeeeeees 58s 
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A Useful Donation. 

Mr. John F. Wentz has given $5,000 to 
the engineering department of the Uni- 
versity of Pennsylvania. The large num- 
ber of gifts which have recently been made 
to our scientific and technical schools 
should do much toward raising their 
standard of instruction. 
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The Theory and Calculations of Alter- 
nating-Current Transmission Lines. 


By Charles W. Startsman. 9, Sten ueportoa, Creehe, Wiseke, G 


wonderful advances in the use of 

electricity as a motive power and 
for lighting. Nearly every city has been 
witness to the passing away of the horse 
car and its replacement by the trolley. 
Machine shops and factories are tearing 
out long lines of shafting and putting up 
numbers of individual motors at a high in- 
crease of efficiency upon the total power 
necessary. Small cities, and even towns 
and villages, are vieing with one another 
to secure the best lighted streets. 

To keep pace with this demand has 
come a cry for new sources of power, and 
what was more natural than that the eyes 
of the inventors and engineers should turn 
toward the waterfalls with which many 
sections of our country are particularly 
blessed? But numerous as they are, nature 
and men have not worked hand in hand 
in the location of these constant sources 
of supply and the centres of population 
and industry where the power is called 
for, and it is one of the great problems 
which confronts the electrical engineer of 
to-day, how to economically connect the 
two, though separated by hundreds of 
miles. 

It is not the purpose of this article to 
attempt to solve a problem which is 
puzzling the most eminent engineers, but 
rather, by a more or less complete dis- 
cussion of the subject, to point out the 
great difficulties attending electric power 
transmission and to show where we stand 
to-day in the solution of the question. 

Electric transmission might at once 
divide itself under the following heads: 

(1) Underground cable transmission, 
or (2) overhead pole-line construction. 

' The first of these, while possessing ad- 
vantages, such as freedom from atmos- 
pheric disturbances, is infinitely more ex- 
pensive and only suitable for a crowded 
city, where it often becomes imperative. 
Through an open country the latter is the 
only one to be thought of. 

Secondly, the character of the current 
itself presents a new division—alternating 
or direct current. The latter has un- 
doubted advantage over the first, since 
all capacity and inductance effects are 
absent. No electric oscillations will be 


i = DECADE just closed has seen 


set up to puncture the insulation of the 
receiving circuit or arc across from 
wire to wire. All this would mean a 


great simplifying of the subject and admit 
of a great deal of progress toward the 
solution, if it were not that practical en- 
gineering to-day can give us no means 
of producing high direct voltages and 
transforming to low voltage again for a 
motor or light. It is not necessary to do 
more than call attention to the fact that 
the success of long-distance transmission 
demands the use of high voltages, so that 
for a given amount of power the current 
may ‘be small and allow the use of a small 
wire. This not only means a lighter 
pole line, but an immense saving in the 
cost of conductor, which is one of the 
largest items to be dealt with. 

On the other hand, by means of the 
static transformer, we can produce as 
high an alternating voltage as we please 
and by the same means transform it 
down again to as low a value as may be 
required. Both of these accomplished at 
a wonderfully high efficiency as com- 
pared with the dynamotor, which does 
the same thing for direct current. The 
voltage of this machine is limited at 1,000 
volts or so, on account of disastrous 
sparking at the commutator. So we see 
that whatever disadvantages may follow 
the use of alternating current, successful 
long-distance transmission requires its use, 
and this is the subject of the discussion. 

As is well known, transmission of a di- 
rect current over a line of any length, such 
as the trolley wire, for instance, involves 
a loss of potential due to the resistance 
of the wire, commonly called the line 
drop. This is a quantity easily figured, 
knowing the size and length of wire and 
the amount of current flowing. Alfter- 
nating-current transmission admits of no 
such simple solution. Many factors enter 
the problem and it is proper in commenc- 
ing the discussion that we should examine 
briefly as to what these factors are, and, 
having a given line, how they may be de- 
termined. 

Resistance, of course, still enters, the 
same as in a direct-current circuit. In 
fact, with alternating current the resist- 
ance is even slightly higher, due to un- 
equal distribution of the current. The 
central portion of the wire has greater 
space~around it and sets up a slightly 
greater self-induction flux than that por- 
tion near the surface. This higher flux 
means a higher back electro-motive force, 


hence slightly less current at the centre 
and a crowding of the current toward the 
surface of the wire, called “skin effect,” 
and only noticeable with large conductors 
at high frequencies. The tendency, by 
increasing the current density, is to in- 
crease the resistance of the wire. How- 
ever, in an ordinary transmission line, this 
effect is negligible. 

The constantly changing current of an 
alternating-current line means a constant- 
ly changing magnetic field about the wires. 
This changing flux induces a back electro- 
motive force in the conductor and requires 
a certain portion of the impressed electro- 
motive force to overcome it. It is the elec- 
tro-motive force of self-induction and is 
90 degrees ahead of the current in phase. 

If there are any conductors in the im- 
mediate neighborhood of the line, or large 
masses of metal, this changing flux will 
induce secondary currents in these con- 
ductors or this metal, which will, in turn, 
react on our line and set up electro- 
motive forces of mutual inductance. This 
electro-motive force is out of phase, but 
not by 90 degrees, with the current, and 
hence is resolved into two components, 
an energy component in phase with the 
current, which acts as an increase of re- 
sistance, and a wattless component in 
quadrature with the current. In tele- 
phone circuits mutual inductance is often 
a disturbing element, producing cross- 
talk, etc., but in the isolated pole line of 
long-distance transmission we may easily 
neglect it. 

The alternating field of force may pro- 
duce, in some materials, a loss of energy 
by hysteresis. It is an expenditure of 
electro-motive force in phase with the 
current and is noticeable only in large 
iron conductors. 

An alternating-current transmission 
line often has comparatively large ca- 
pacity and the effect of this may be 
considerable. It requires the expendi- 
ture of a charging current of 90 de- 
grees ahead of the electro-motive force; 
that is, when the electro-motive force is 
changing fastest the charging current is 
a maximum. It will increase or decrease 
the main current according to the phase 
relation of the latter with respect to the 
electro-motive force. 

Though with the best form of insulators 
leakage is small, still no insulator has 
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an infinite resistance and at high poten- 
tials there may be a perceptible leakage 
of current from one wire over the insu- 
lator along the cross-arm to the opposite 
wire. Also, unless the wires are very far 
apart and high from the ground, there 
will be an actual discharge through the 
air to opposite conductor or to ground. 
All this means a loss of current. 

The alternating potential of the line 
will produce, by electrostatic influence, 
charges in any neighboring conductor, re- 
taining an opposite charge upon itself. 
It means the flow of a useless current, but 
in the ordinary line would amount to 
practically nothing. 

This mentions nearly all the factors 
liable to affect an alternating-current 
transmission line. Some are of consider- 
able importance, others are not, but in 
starting out to figure a line we should 
determine with some degree of accuracy 
the following four constants: 

1. Effective resistance (r) represents 
electro-motive force consumed in phase 
with the current. 

2. Effective reactance (x) = w L, L be- 
ing the coefficient of self-induction of the 
line, represents electro-motive force con- 
sumed in quadrature with the current. 

3. Effective conductance (g) due to the 
leakage current, represents current con- 
sumed in phase with the electro-motive 
force. 

4. Effective susceptance (b,), due to 
capacity and representing current con- 
sumed in quadrature with the electro-mo- 
tive force. 

1. Resistance (r) may be considered the 
same for alternating as for direct current, 
and is given by the formula: 


10.35 Xx 1 

R = — M 

where / is the length in feet and M the 
circular mils. This assumes a tempera- 
ture of 20 degrees centigrade or 68 de- 
grees Farhenheit, which is sufficiently ac- 
curate for most purposes. 


2. Reactance (x)=2afL, where ff 


is the frequency and usually known, L 
the coefficient of self-induction. This co- 
efficient L we know to be found by ascer- 
taining the flux which a given current 
sets up. It is then the ratio between the 
flux N and the current 1. 

Let us assume a single-phase line a-b, 
wires of a radius r, and separated by a dis- 
tance d. 

Flux threading dz, per unit length of 
line, is set up by a magneto-motive force 
of 477 acting through a magnetic re- 


luctance ee, If dz is within the 
wire carrying the magnetizing cur- 
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rent, the force is 


2 
(SG i) with a magnetic re- 


magneto-motive 


Qa 
dz 
We have then as an expression for the 
flux, integrating between proper limits 


1 : 
luctance of Pe » for copper is 1. 








d—r r = 
La 
N =m. f 4mri rs sais de 
ee a Qarx 272 
sae ‘ dz 
d—r r 
a 21d2 2iedz 
= 2 r* 
r 0 


r 


= 8¢ leg (=) re 


d is usually large compared with r, hence 
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— is closely approximated by so that 


ee 
b= = leg (5) +3 


in centimetre-gramme-second units of in- 
ductance per cm. of wire, or per mile for 
each wire in henrys, 


L = ( 80.5 + 740 log, = )t0- 


If the line is three-phase, the coefficient of 
self-induction is given by 


— d 1 
or per mile of the whole circuit in henrys, 
L= ( 139.26 + 1,280 log ) 10= 
\ 


This assumes the wires placed at the 
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a 


b 


corners of an equilateral, triangle, in 
which case wire c has no effect on wires 
a and b, which combine geometrically to 
give the total inductance v3 times as 
large as of one wire. 

3. Conductance (g) of the leakage cur- 
rent is ordinarily an extremely difficult 
value to ascertain. If the wires were in- 
sulated, insulation test for resistance 
would give a means for approximation. 
With bare wires and a pole line, the value 
of leakage current might be found by 
erecting a pole with insulators and wire 
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complete, subjecting the wires to an ex- 
tremely high potential, break the cross- 
arms and insert leads to a sensitive gal- 
vanometer. ‘Then the approximate re- 
sistance from wire to wire could be thus 
obtained by the voltage-current method. 

4. Susceptance (4) due to capacity of 
the wires. 6, =wc=2zafc, where f is 
known frequency and c capacity. The 
latter we know is the ratio between the 
charge residing on the wire and the volt- 
age necessary to charge. 


d—r r 


, 4 
= 21 log x +553 


22 


First consider two wires of opposite 
potential a and b, one holding a charge 
of + Q and the other of —Q units, per 
unit length of line. 

Suppose we have a small unit charge q¢ 
which we will move from the plane of 
zero potential to the surface of b. As- 
sume it to be at a point distant 2 from the 
axis of b. The field intensity at this point 
is given thus: 

Flux from b is 47Q through an area of 
27x assuming a unit length of wire. 
Therefore, field intensity due to 0 is: 

47Q  2Q 


22206 ok 
Field intensity due to a is: 


See 
2r(d—a)”  d—« 
Resultant field intensity calling qg of 
negative potential : 


pa t9_ (729) 
= 20, 20 


Multiply by dz and integrate between 


limits . and r, which means we have 


moved g from zero potential to b, and 
given it a potential of 
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2Qdz 2Qdz 
K= z + d -2 
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or since r is small compared to d 
E=2Q log © 


Charge being Q. 
a See 


2Q log : 2 log 





Capacity C = 


b 


¢ 
r 
between one wire and the neutral point, 
or in microfarads per mile. 


0776 
C=. 


2 log — 





If a three-phase line is used it can be 
shown by a similar discussion and has 
been proved by experiment, that capacities 
have a Y connection, as in Fig. 3, 


I 
"sin. 


Fig 3.—THREE-PHASE LINE. 


and C = a d between one wire and 
2 log - 
r 
the neutral point. 

Two solutions are now open—the graph- 
ical or topographical method, and the 
differential method. 

The topographical method will be dis- 
cussed first. 

We will assume the electro-motive 
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Fic. 4.—ToPoGRAPHICAL DIAGRAM. 


force at the receiving end to be 10,000 
volts and the current 100 amperes, with a 
lead of 90 degrees, and hence a power fac- 
tor of 0. Also assume the line con- 
stants per unit length r=1, z=—=4, 
g=2x 10>, and d—20 x 10°, where 
r is effective resistance, x= effective 





reactance, g = effective conductance, and 
— b = effective susceptance. 

Now, in the adjacent diagram, suppose 
we consider 0 as the point of zero poten- 
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tial and zero current and let OJ repre- 
sent the current at the receiver end and 
OE the electro-motive force. The line OF 
will be perpendicular to OJ, since the 
power factor is zero and the electro-motive 
force is 90 degrees behind the current. 
Suppose the transmission line to be divid- 
ed into a number of elements; then, start- 
ing from the receiver end, we will work 
toward the generator, finding the electro- 
motive force and current at the generator 
end of each element. To do this, lay 
off HE, parallel to the current OJ so 
that the line HF, will represent the 
electro-motive force consumed by the re- 
sistance (r= 1), also lay off #£,#' per- 
pendicular to the current and equal to 
the electro-motive force consumed by the 
reactance of the line element (2 = 4). 

Then OF' will be the voltage at the 
generating end of the element. 

In order to obtain the current at the 
generating end we draw J/, parallel to 
the electro-motive force OH, this repre- 
sents the current consumed for conduct- 
ance (g=22z10~) and J,/' perpendi- 
cular to OF represents current consumed 
for capacity (6,= 20210~%). Then OJ? 
will represent the current at the generat- 
ing end of the element. 

In this way the electro-motive force 
and current at the generating end of 
each successive element is found until 
we read the generating end of the line. 
This construction gives the circuit char- 
acteristic of broken lines due to using 
finite line elements. 

By the differential method these char- 
acteristics become smooth curves, as will 
be shown later. 

Having indicated the general solution 
of the problem by means of the graphical 
treatment, it now remains to deduce the 
particular equations for the electro-motive 
force or current of any alternating-cur- 
rent transmission line. We will have 
given either the electro-motive force and 
current of the receiving circuit with their 
phase difference, or the impedance of the 
receiving circuit with the generator volt- 
age given. In either case the equation will 
express the electro-motive force or cur- 
rent of any point of the line. 
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Assume any point at a distance z 
from the receiver end toward the gen- 
erator. The electro-motive force at this 
point is given by the complex expression, 
E, = e+e, and the current by I, — 
“+7 

Using the general terms for the line 
constants already found, for the differen- 
tial element of the line dz the leakage 
current is Egdz, the capacity current 
—j Eb dzisdl = E(g —jb,) dz. 

In the same element the electro-motive 
force consumed by resistance is Irdz, 
that by reactance —jladz, and the 
total electro-motive force consumed in the 
line is: 

dK=1 (r—jz) dz. 


This gives the two fundamental differen- 
tial equations. 
dl ; 
a= EW—it) (1) 


dE 
=1 (ja) 2) 


dz : 


Differentiate them and 


@l dk 1 
de = "ae 974) (3) 
d I | 


di 
de = dz "7% J 
Substituting (1) and (2) in (3) gives: 


d*¥ 
Jae = E(g—76.) (72) (4) 
d* I 

“az = 19-76) G72) (5) 


the differential equations of E and I. 
The integration of these equations is 
found complete in article 115, page 167, 
of C. P. Steinmetz’s “Alternating-Current 
Phenomena.” Suffice it to say here that 
these differential equations are identical 
and, consequently, the functions of E and 
I differ only in their limiting conditions, 
and they are integrated by the general 


rx 
form w=ae 


or ee. vw 
az 


representing for one solution of a com- 
plex quantity « — 7 8 where 


f 




















a= \ 1/2 17 (9 +b*) (t* + 2*) + (gr —b, 2) (6) 
pa 12jVGFRy P+) — (gr —ba) (”) 
The final integrals become: 
i= al Ae *” (cos Bx—j sin Bz)+Be — ** (cos Ba+jsin Bx) (3) 
E = =F jAe *% (cos Bz —j sin B2)—Be~ ** (cos Ba+jsinBz) (9) 
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where A and B are constants of integra- 
tion. 

It is a point of particular interest that 
the values of current and electro-motive 
force seem to follow in a wave that is 


jAxis 
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itself made up of two compound waves. 


One, with the factor e*”, a generator 
wave, increases in amplitude as z in- 
ereases; that is, it grows larger toward 
the generator. The other, with the factor 


e  °* is a reflected wave and decreases 
toward the generator. 

We may indicate the solution for any 
particular case by applying the limiting 
conditions. ‘Thus at the point z= , the 
above equations become: 








Ae a—J B 
face +3 (10) 
nae 
*: (GrewZe. 
It was also assumed that we knew E 
j, AXIS 
wl] 
215 
3/9 
Fate ei 
f =| 8 «4° ' 
ws H Beore, 8 s sit 5534.5 
H € ' 
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and I at the receiver circuit with their 
phase relations: 
Pr=it+7t' 
BE’ =¢e+/e (tt) 
Substituting (11) in (10) we obtain: 


a and B are given by (6) and (7); 
i, i ¢,e) by (11), hence all terms of 
(12) are known, and the constants A and 
B are determined. 

This gives a means of finding by (8) 
or (9) the current or potential at any 
point z of a long-distance transmission 
line. 
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2.495 — 7 2.636 
A = 1.25 — 7 1.32 


2B= (ai4,—b,4') +7 (—Bi—ge') = 
— 1.505 — j 3.036 
B= ~—.75—j 1.52 


From (8) or (9) we can observe that 
when Bx= 27 a complete wave length 
will then have been gone over, so that 
gives us 2,= 
length. 

It means that in that distance the 
phase relation of either the outgoing or 
reflected wave has gone through a com- 
plete cycle and returned to its original 
position. That is, that the vector has 
swept around the circle and returned. 

This deduces and calls attention to all 
equations necessary for the solution, and 


Q7 i 

BR as a complete wave 
Substituting in (8) and (9) the gen- 

eral equations. 


I= | e * * (52.5c0s Ba + 34.8 sin Bz) 


eo" ats cos BX +34.8sin Ba) | P 







Curves 1. & 2. 


” ° 
E.M.F. scale 1=10000, Volts 
Current scale 1'=100 Amp. 





Volts and Amp. 


—————>— "Distance 








1 Wave length 
CURVES 1 AND 2. 


we will now apply it to a line of the same 
constants as was treated earlier by the 
graphical method. 


Data: 

E,=j e;; = 10,000 volts. 
I, = t, = 100 amperes. 
Power factor = § ) 
r = 1 ohm per mile. 

a= 2afL=4 ohms per mile. 
g = 2210~ ohms per mile. 


b= 2m2fC =20210~ ohms per mile. 


+3 j e *” (34.8 cos Bx —52.5 sin Bz) 


—e ** (34.8 cos Ba — 47.5 sin Bz) 


E= | eo *” (7,153.4 cos Bx + 5,534.5 


sinBz)—  °” (7,153.4 cos Bat 
4,465.5 sin Bz) 


+i} e ** (5,534.5 cos Ba — 7,153.4 


sin Bz) + ¢ °” (4,465.5 cos Bx 


oa —1,153.4 sin Bz)| 








a= 


\ 1/2 VG b?) (Faz) +(gr—b,2)| = 4.95210~ 


B= “J 1/24 (FFE) or +2) —(yr—b,2)| = 28.36210* 








Q9 
ir 


ie 
2A= (ai, + bd, a!) + 7 (get — B= 


These are the general equations reduced 
by the particular constants to suit our 
given line. All there remains to do is to 


= 221.5 miles, wave length. 
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substitute different values of z and obtain 
the values of the components of both out- 
going and reflected waves, which, com- 
pounded, give the resultant value both as 


to intensity and phase. first two showing the increase of electro- 
159 Curves 3. & 4, 
146 @ 
1 = 20000 Volts 
Y 15 1’ =100 Amp, 
9 
“@ 
14 
® 
14 
©) 
20 
10 
10 
13." $1 
‘ e 
13 . ©) " 
12 i 
© 
12 
CURVES 3 AND 4. 
At receiver end z= 
tal wa=- 


I = (52.5 + 47.5) + j, (34.8 — 34.8) = 100 
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tive force and current, also their phase 
relations for each eighth of a wave length, 
we can construct a number of curves. 


There are five of these curves. The 


E= (7,153.4 — 7,153.4) + 7 (5,534.5 + 4,465.5) = 7 10,000 


Curve 5. 





r\ 





1 Wave Length 


2 Wave Lengths 


CuRVE 5. 


In a similar manner to the point z = O 
all succeeding points may have similar 
parallelograms drawn out which will show 
the position at each successive point of 
the generator and reflected wave, as well 
as the resultant or actual value of cur- 
rent or electro-motive force at that point. 

CURVES. 
Having obtained values of electro-mo- 


motive force and current, respectively, 
from the receiver to the generator. In the 
construction of these curves, distances 
were taken as abscissas and values of 
electro-motive force and current as ordi- 
nates. The third and fourth curves show 
the values of electro-motive force and 
current, as well as their phase relations. 
The distance of each point from the axis 
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represents, by its direction, the phase, and, 
by its length, the intensity. This gives a 
kind of a screw-shaped curve of which the 
distance along the axis of the screw rep- 
resents the distance along the transmis- 
sion line. 

The last curve represents the phase re- 
lation of electro-motive force and current 
at different points of the transmission 
line. In this construction distances are 
used as abscissas and phase relations as 
ordinates. The difference of phase toward 


E.M.F, 








CURRENT 


Fig. 7.—DIAGRAM OF MODEL. 


which the electro-motive force and cur- 
rent tend at infinity can be found by the 
formula: 


.0732 


—ab,+Bg — 42.28 
577.1 = —4° 10 


ag+ Bb, 





MODEL OF TRANSMISSION LINE. 


The model represents six distinct waves 
of the transmission line—the incoming 
electro-motive force and current waves, 
the reflected electro-motive force and cur- 
rent waves, the resultant electro-motive- 
force wave, caused by the combination of 
the incoming electro-motive-force wave 
and the reflected electro-motive-force 
wave, and the resultant current wave, 
eaused by the incoming current wave and 
the reflected current wave. The model 
was constructed in the following manner: 

A cylinder of wood about four feet long 
by three inches in diameter was used as a 
shaft. The length of the shaft represents 
one wave length, and is divided into eight 
parts. At each of these divisions a cop- 
per band was fastened so as to give a 
means for fastening the parallelograms 
which represent the electro-motive forces 
and currents, both with respect to inten- 
sity and phase relation. These parallelo- 
grams were first drawn to scale, the values 
used having been obtained by the differen- 
tial method. By means of these drawings 
the values of the electro-motive forces, 
current and their phase relation could 
readily be seen. These parallelograms 
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were then constructed of copper wire and 
fastened to the shaft as shown in the 
figure. 

The centre of the shaft is taken as the 
point of zero potential and zero current, 
A represents the reflected electro-motive 
force, C the incoming electro-motive force, 
B the resultant electro-motive force, D the 
reflected current, F the incoming current 
and E the resultant current. 

The lengths of these lines represent in- 
tensity and their position the phase rela- 
tions. The wires A, B, C, etc., were en- 
tered into the shaft a short distance and 
then soldered to the copper ring. The cor- 
responding points of the parallelograms 
on adjacent rings were joined by large 
pieces of copper wire and these represent 
the required waves. 

By reference to the accompanying 
curves it can be seen that even in a line 
of one wave (220 miles) our values have 
run up enormously, more than doubled, 
hence we have before us a picture of the 
difficulty attending long-distance trans- 
mission. One wave length is bad, seem- 
ingly practically impossible. If we had 
earried the solution to two lengths (440 
miles) our difficulties would have piled 
up rapidly, requiring a voltage of over 
80,000 volts to give 10,000 volts at the 
receiver end of the line. 

That is the condition confronting the 
engineer to-day when he tackles a long- 
distance pole line. The field of improve- 
ment is open to all,'the need great. Let 
us hope the engineers of the new century 
will master the problem so that before 
the present young generation has passed 
away we may see the streets and residences 
of our great metropolis lighted from the 
terrific energy which so inspires with awe 
the beholder of that wonder of nature, 
the cataract of Niagara, 440 miles distant. 





4 
The vessels which are now being built 
by the Eastern Shipbuilding Company, in 
New London, Ct., for the Great Northern 
Steamship Company, are to have complete 
steam and electric laundry plants. ‘These 
are said to be the first merchant vessels 
ever equipped with a plant of this kind 
for use in general service. ‘These laundry 
plants are being manufactured by the Em- 
pire Laundry and Machinery Company, 
of Boston. Each ship is provided with 
two large metallic cast-iron and brass 
washing machines, extractors, manglers, 
starch kettles, Tyler washers, electric 
irons, special tanks, washtray sets and 
other machinery. 


—-_>-—_——— 


Dr. Henry Le Favour has been elected 
president of the newly organized Sim- 
mons College for Women at Boston. Dr. 
Le Favour is at present professor of phys- 
ics at Williams College. 
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British Westinghouse Electric and 
Manufacturing Company, Ltd. 


A number of iateresting facts regard- 
ing the works of the British Westinghouse 
Electric and Manufacturing Company, 
Limited, which are being built at Traf- 
ford Park, Manchester, England, are con- 
tained in the remarks by Mr. George West- 
inghouse at the annual meeting of the 
shareholders of that company. This com- 
pany has been formed to carry on the 
manufacture of electrical apparatus to 
supply the British market. All the Brit- 
ish business possessed by the American 
Westinghouse Company has been turned 
over to this concern. 

Provision has been made for manu- 
facturing engines to utilize gas besides the 
manufacturing of electrical machinery. 
It would seem at the present time as 
though the manufacture of gas engines 
was to become a more and more important 
industry, as this method of producing 
power from coal is believed in some quar- 
ters to be more economical than to pro- 
duce this power by means of the steam 
erigine. 

The capital stock of the company con- 
sists of £1,000,000 six per cent preferred 
stock and £750,000 ordinary stock. Al- 
ready considerable profits have been 
earned by this company, although the ap- 
paratus sold had to be manufactured at 
the American works and a certain amount 
of profit allowed to that company. The 
net result in profits for the past year has 
been £49,533. This result was reached 
after liberal. deductions had been made 
from the gross profits for the stock on 
hand, laboratory tvols, fittings, ete., and 
the expenditures for advertising in its 
different branches. For the six per cent 
dividend on the preferred shares already 
paid up £30,625 is necessary, which 
leaves a surplus to carry forward of £18,- 
988. 

The orders on hand in July, 1899, 
amounted to £279,000, while those in 
July, 1901, amounted to £738,000, which 
shows a most gratifying increase in busi- 
ness, although it has been necessary to 
carry it on under conditions which were 
most disadvantageous. A number of con- 
tracts are on hand at present, among 
which is the very important one of elec- 
trifying the Mersey railway. 

The Traction and Power Securities 
Company, Limited, which has a nominal 
capital of £1,000,000, has been formed 
to take the securities of companies which 
wish to pay for contracts in that manner 
instead of turning over the cash. This 
was the case in the contract for the elec- 
trification of the Mersey railway. 

The company spent up to July 31, 1901, 
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£433,126 upon its work. In this amount 
the expense for the land is not included. 
The land is rented at three and one-half 
per cent on a price which has been agreed 
upon and can be purchased at any time 
within a period of fifteen years. The 
manufacturing operations at Manchester 
are expected to begin in the early part of 
1902. The buildings are so built that 
two sides are permanent, while the other 
two are such that they may be termed tem- 
porary. They are built in this way so 
that they can be extended at any time in 
case additional space should be required. 

Electric cranes are to be used for all 
purposes wherever possible and the fac- 
tories are to be equipped with the most 
modern electrically operated machine 
tools. 

A number of houses for the workmen 
are being built by the Trafford Park 
Dwellings Company, Limited, which is an 
independent ‘company. From 2,500 to 
3,000 workmen’s dwellings are to be erect- 
ed. For the foremen some more elaborate 
dwellings are to be built. 

The machine tools required by the com- 
pany are being looked after by the com- 
pany’s works manager, Mr. H. S. Loud, 
who has, together with several competent 
assistants, prepared the plans and is at 
the present time in Pittsburgh engaged 
with a large number of mechanics in the 
preparation of special machinery. 

At the present time there are Westing- 
house companies in France, Germany and 
Russia. In this way each company has 
a separate field of its own and is able to 
exchange information of value and secure 
valuable patents wherever they may be 


found. 
— ope 


Northwestern Electrical Association. 
The tenth annual convention of the 
Northwestern Electrical Association will 
open in Milwaukee, Wis., on Wednesday 
morning, January 15, 1902. A number 
of reports and papers on subjects of espe- 
cial interest to central station men will 
be read and discussed. For this meeting 
an attractive entertainment programme is 
being arranged and a pleasant and profit- 
able time is assured to all those in at- 
tendance. All who are interested in elec- 
trical matters are cordially invited by the 
association to attend the convention. 
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Throughout New England and in other 
parts of the country many districts are 
too sparsely populated to permit of the 
introduction of the steam roads, but in 
which the electric roads can operate at a 
profit. Such districts should not be slow 
in realizing the advantages to be gained 
by the introduction of electric railways 
and should do all in their power to facili- 
tate their construction in the way of grant- 
ing franchises and rights of way. In near- 
ly every case they have contributed much 
to the comfort and advancement of the 
community. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES- XIX. 


BY A. E. DOBBS. 


(Part IT.) 

This brings us to one of the most com- 
mon of all the systems of transposition in 
use, devised by the American Bell Com- 
pany on the New York and Chicago cir- 
cuits (Fig. 84) and still in use through 
the central states. It is a system that is 
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As the two end circuits are separated 
by a distance of 7.5 feet, and the three 
intervening circuits act as a screen against 
inductive effects, these two are therefore 
transposed at the same place, the in- 
ductive effects being swallowed up by the 
other lines. As a second arm is added, 
the circuits are so arranged as to counter- 
balance those immediately above them so 
that the balance is preserved. If a third 
arm is added it follows the plan of the 
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Now as to the neutral or balancing 
points of these circuits: 

Beginning with Nos. 1 and 2 and count- 
ing from the left we find at the first trans- 
position point of No. 1, which is one and 
one-quarter miles from the office, 

3 sections in unison, 
2 sections in opposition. 

There is therefore no balance in this 
section, but by following No. 1 to the 
next transposition we find, 
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well balanced every mile of the way 
(5,200 feet, according to the blue print), 
and is so simple that any lineman of ordi- 
nary intelligence and experience can fol- 
low it. It may be well to state that the 
svstem was once patented, but whether 
the patent has expired or whether it is 
not considered binding, independent com- 
panies seem to use it with impunity, so 
that the writer has no hesitation in giv- 
ing it in this connection. 


first arm, while a fourth will follow the 
second arm transposition, and so on down. 
This company sometimes uses another 
and more complicated plan in special cases. 

For the sake of showing the possibilities 
of such a scheme the author gives a plan, 
shown in Fig. 85, which is irregular 
enough to suit the traditional “Phila- 
delphia lawyer,” but in certain situations 
may possess distinct advantages of its own 
and can be used in connection with either 


Fie, 84.—TRANSPOSITION PLAN UsED ON THE NEw YorkK-CuH1caGo LINE AND ELSEWHERE. 


2 sections in unison, 

3 sections in opposition, 
making a total of 

5 sections in unison, 

5 sections in opposition, 
at a distance of two and one-half miles 
from the office at the point N. One mile 
further, or three and one-half miles 
from the office, we find another spot at 
which these two circuits balance each 
other. At three and three-quarters miles 
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positions are placed in circuits 2 and 4 
probably arises from the fact that all 
these circuits are not often built at one 
time. Probably one circuit, the “pole- 
pin” or third circuit, is the first one 
strung out. This is transposed every mile 
on the A pole. Should a second be run 


out, it follows the B transposition points. 
A third circuit transposes on A and C, 
while a fourth and fifth are transposed 
every mile, “breaking joints,” to use a 
bricklayer’s term, on C. 


may be desirable to break up inductive 
effects more thoroughly. The plan given 
is carried out for eight miles to illus- 
trate it more clearly. 

First, Nos. 1 and 5 are transposed 
every fifth section, or one and one-quar- 
ter miles. 

No. 2 is transposed ever third section, 
or three-quarters of a mile. 

No. 3 crosses every mile, while No. 4 
is an irregular circuit, crossing first every 
three-quarters and then one-half mile. 


another balance until the sixth mile is 
reached, while in the succeeding mile 
they balance again, after which they do 
not even up for three and one-half miles, 
or ten and one-half miles from the office. 

As against No. 3 circuit it is not neces- 
sary that there should be such frequent 
balances, due to the distance between the 
two circuits and the screening effects of 
No. 2, so that the balance comes every 
five miles. No. 5 also balances against 
No. 3 in the same way. In regard to 
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No. 4 we can not make that a three-sec- 
tion transposition, owing to the fact that 
it would never balance against No. 2, no 
matter how arranged, therefore we break 
it up by transposing first at the third sec- 
tion and then at the second, or the order 
can be reversed if desired. In this way 
it balances against No. 5 every two and 
one-half miles; against No. 3 at two, 
three, four, five, seven and eight miles; 
against No. 2 it is less regular, the bal- 
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trouble, as it would disturb their relation 
to each other. There is one exception to 
this, however, in the making of two 
transpositions in the regular distance in- 
stead of one. Let us suppose, for exam- 
ple, that in Fig. 84 it was thought de- 


sirable in passing through a town to divide - 


circuits No. 1 and No. 5 at every quarter 
of a mile instead of every mile, as shown. 
If this should be carried out for one mile 
we would have three extra transpositions 
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switch in the station. In connecting to 
the inside wires the lineman cross-con- 
nected his circuit in such a manner that 
there was a transposition at this loop. 
It took two inspectors three days to find 
out what was the matter with that line, 
for the line, when tested, was perfectly 
quiet both sides of the station. 

Attempts have sometimes been made to 
reduce cross-talk on grounded lines by 
transposing them from one end of the arm 
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ances being at four and one-half and 
seven and one-half miles. 

This system, however, will never be 
popular except in special cases for the 
reason that the whole route would have 
to be plotted out in advance of construc- 
tion and some extra transpositions cut in 
in order to balance the lines at the ends. 


GENERAL REMARKS. 


Sometimes, for some special reason— 
as, for example, the proximity of a trolley 
road or electric light circuit—it may be- 
come necessary to break up these trans- 
positions into shorter lengths than those 
regularly shown. That being the case, 


the transposition can be divided into 
halves or quarters just as well as not, 
provided that all the other circuits are 
divided in like ratio into halves or quar- 
ters, but to divide one of the circuits 
without dividing the rest would make 


which would unbalance the line; if, how- 
ever, we should carry this out for two 
miles, we would then have six extra trans- 
positions instead of three, which would 
then leave the wires in the same relative 
position as before. 

When changes of transposition are con- 
fined to one or two lines, make the number 
of the extra transpositions divisible by 
two. Keep the transpositions as nearly 
as possible at equal distances apart. 

Do not make transpositions except at 
the places indicated. Sometimes young 
linemen get it into their heads that as 
transpositions are a good thing you can 
not have too many of them, and will, 
therefore, make them at undesirable 
places. On one occasion that came un- 
der the writer’s observation there was a 
telephone station cut in on a line between 
two transposition poles. For convenience 
in testing both lines were looped into a 


to the other, from the middle to the out- 
side, ete., but such plans are of doubtful 
benefit and do not repay the trouble had 
in keeping a record of the wires, to say 
nothing of the fact that the inspectors 
can never tell where to find them except 
by testing. In regard to the plan in Fig. 
85, it might be added that previous to 
bringing these wires into a terminal sta- 
tion the plans of transposition should be 
so altered as to retain a balance from the 
last balancing point, either by transpos- 
ing every half mile or otherwise. Sup- 
pose two of these lines should balance 
against each other every five miles and 
the terminal station should be placed at, 
say, eighteen miles, which is not a multi- 
ple of five. This would, unless changes 
were made, create a length of three miles 
on the end that would not be balanced 
against the rest and changes should be 
made accordingly. 
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Electrical 
Patents 


The General Electric Company has pur- 
chased a patent just issued to Messrs. 
Wallace S. Clark and George H. Rupley, 
residents of Schenectady, N. Y., on an in- 
sulated electric conductor and the process 
or method of making the same. The ob- 
ject of the invention is to manufacture a 
conductor covered with a dense coherent 
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character does not permit an effective ap- 
plication of the amorphous cellulose com- 
pound to the conductor and leaves the 
coating in a peor condition to withstand 
service. A rapid drying tends to crack 
the coating, leaving it valueless as an in- 
sulating medium, particularly where ex- 
posed to water or damp air, and leaves it 
brittle and liable to crack and chip off 
under flexure of the conductor. The ad- 
dition of the amyl acetate adds toughness 
to the coating and gives it an elasticity 
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INSULATED ELECTRICAL CONDUCTOR. 


and elastic insulating material which 
may be applied so as to envelop the con- 
ductor when desired in a thin skin or vol- 
ume. As a result, the manufacture is 
greatly cheapened .and the insulating 
properties are enhanced, while the space 
occupied. by the insulation is reduced. In 
carrying out the invention there is placed 
upon the conductor a uniform coating 
containing a compound of an amorphous 
or structureless cellulose and its drying is 
retarded after being applied to the con- 
ductor, thereby ensuring a uniform thick- 
ness of the film or coating and intimate 
and uniform adhesion between the coating 
and the surface of the conductor; also, a 
toughening of the covering and absence 
of cracks due to uneven shrinkage. There 
is employed a soluble compound of cellu- 
lose, to which is added a vehicle, which 
will combine with the solvent, of slow- 
drying or evaporating qualities relatively 
to the solvent and the ingredients are 
mixed in such proportions as to form a 
compound fluid at the working tempera- 
ture and lead the conductor into contact 
with the compound, whereby the latter is 
covered with a thin film, and as it is lead 
away from the bath or coating apparatus 
the coating is evenly distributed around 
the conductor and the latter then lead 
through a drying apparatus and wound 
upon a reel. The best results have been 


obtained thus far by employing a solution 
of pyroxylin in methyl alcohol, to which 
sufficient amyl acetate has been added to 
retard the drying. If the alcohol alone 
be employed as a solvent its highly volatile 


which prevents cracks in drying and 
permits it to withstand bending of the 
conductor. The invention, however, is 
not limited to the application of a solu- 
tion of pyroxylin, but includes also other 
amorphous compounds of cellulose known 
to the arts, or pure structureless cellu- 
lose derived from cotton or other vege- 
table fibre, the essential feature of the in- 
vention being the application of a solution 
of an amorphous cellulose compound in 
such a way as to render the compound 
non-brittle when dry. The invention may 
be carried out by the employment of a 
variety of apparatus; but the form found 
to be effective in practice comprises a bath 
of coating material in which revolves a 
grooved wheel to pick up the insulating 
material, the top of the groove projecting 
above the bath and devices for leading the 
conductor tangentially to the groove. By 
this organization good distribution of the 
coating material on the conductor is effect- 
ed. The conductor is led to the grooved 
wheel from the supply-reel, and after be- 
ing coated is carried through a drying- 
box or chamber, and then passes through 
a testing-bath for locating any defective 
spots in the insulation, after which it is 
wound upon a receiving-reel ready for 
shipment. 

A form of insulating material was pat- 
ented recently by Mr. Charles W. Jeffer- 
son, of Schenectady, N. Y., who disposed 
of his entire interest to the Mica Insu- 
lator Company, of New Jersey. In the 
present case, the invention relates to com- 
posite insulating material, and the aim 
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is to provide a flexible and non-brittle body 
which will resist a very high electrical 
voltage, and withstand a very great degree 
of heat. Electrical insulators have been 
made in the shape of plates or sheets and 
of some comminuted or pulverized non- 
combustible insulating material mixed 
with a hardening cement. One of the dis- 
advantages of this kind of insulator is that 
it is not pliable and that it is brittle and 
also that it has not the required efficiency 
as to insulation and durability, and the 
plates or sheets so made being brittle and 
non-pliable are more apt to chip and break 
when being manipulated or cut into 
smaller pieces for insulation. In order to 
remedy these defects and to give the sheet 
more durability and flexibility, sheets of 
fabric have sometimes been introduced 
into the combined insulating sheet or 
plate; but the disadvantage of the use of 
such fabric is that it is readily carbonized, 
and as soon as this happens the efficiency 
of the insulator is impaired. Sheets of 
insulating material have also been made 
from layers of scales of mica cemented 
by a varnish and then the sheet so formed 
dried by steam and then subjected to in- 
tense pressure, so that the varnish between 





New Form oF INSULATING MATERIAL. 


the mica scales and between the layers 
will be expelled, leaving only sufficient 
of the varnish to cause the mica scales to 
adhere together. The plate or sheet so 
formed is then subjected to intense press- 
ure, so that the different layers of mica 
scales are formed into a compact sheet in 
hard state. A sheet of insulation con- 
structed as above described makes a very 
good insulator; but as the sheet itself is 
virtually composed of a solid mass of 
mica it is somewhat brittle and not as 
pliable as is sometimes desired. Also 
with such a construction of insulating 
sheet it is liable to crack, especially when 
cut into smaller pieces or trimmed. By 
this invention a very simple, inexpensive, 
pliable, non-brittle and highly efficient 
insulating material can be constructed. 
The method preferably used in the manu- 
facture of the improved insulating ma- 
terial is as follows: A layer of insulating 
material in a fluid or semi-fluid state is 
first applied to a base-plate, said plate 
having previously been coated with soap- 
stone or some similar material, so that 
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after said layer has become hardened, or 
partly so, it may be readily scaled from the 
plate. The material which is generally used 
is an oxidized oil, and preferably oxidized 
linseed oil, as such oxidized oil forms in 
itself a very good insulator and is quite 
pliable when oxidized or dried. In order 
to produce the best results, linseed oil 
is taken, which has first been oxidized, 
and it is then dissolved with benzine or 
some similar solvent. To this dissolved 
oxidized oil is added a very small propor- 
tion of some gum, as copal gum. This 
gives the oil a little more of an adhesive 
quality and a little more body. After the 
liquid above described is applied in a 
layer to the base-plate, as above stated, 
a layer of mica scales is laid on the layer 
of said liquid, preferably overlapping 
each other, then another layer of the liquid 
is applied over the layer of mica scales, 
and this process is continued until the 
sheet is of the desired thickness, said sheet 
being made of alternate layers of the in- 
sulating liquid or semi-liquid and of mica 
scales. When the sheet is of the desired 
thickness, the plate is then heated, pref- 
erably by steam from a pipe. The highly 
volatile quality of the benzine or other 
solvent will have caused it to evaporate to 
some extent even before the plate is 
heated, thus turning the oil or other liquid 
into a gum, uniting the different mica 
scales and layers of the same. The heat 
from the plate will cause still more evap- 
oration of the solvent and tend to dry the 
oxidized oil. During said evaporation 
and drying, while the sheet is still upon 
the plate, a light pressure is applied to 
the sheet by means of a roller or other 
device, such pressure being sufficient to 
smooth and level the layers of oxidized oil 
and mica scales and to expel the gas from 
the sheet; but such pressure must not be 
sufficient to squeeze out the oil or other 
binding compound, as such oil, which is 
now transformed into a gum, is to consti- 
tute the main portion of the insulating 
sheet. The sheet is then put in an oven 
for a short time and dried. It is then 
taken out of the oven and coated by dip- 
ping or otherwise in the dissolved oxidized 
oil or other liquid, thus forming a coating 
or cover to the sheet, and then hung up in 
the oven—say, with a temperature of about 
100 degrees Fahrenheit—for about two 
hours, with a heat gradually increasing 
to about 400 degrees Fahrenheit. The 
temperature of the oven is then gradually 
reduced for about two hours to about the 
degree of heat that the plate first became 
subjected to, which might be in the 
neighborhood of 100 degrees Fahrenheit. 
The oxidized sheet is now complete, and it 
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is of a very pliable character, with the 
oxidized and baked oil forming the main 
part or body of the sheet filling in all the 
spaces between the mica scales and between 
the layers of the same, and uniting said 
scales and layers so that the completed 
sheet is formed in one solid mass. The 
insulating sheet made by the improved 
method has been found to be the most 
efficient as an insulator, and it will with- 
stand a very high degree of heat and also 
a very high electrical voltage, higher than 
that of any compound insulating ma- 
terials so far known. By practical ex- 
perience it has been found that the in- 
sulators made in accordance with this in- 
vention will resist at least 1,500 volts to 
one-thousandth of an inch in thickness 
of said insulators. 

Two Germans, Herren Josef Franz 
Bachmann and Adolf Vogt, of Vienna, 
Austria-Hungary, have been working for 
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some time on a novel form of resistance 
which is composed of a mixture of re- 
fractory non-conductive material, such as 
an artificial stone compound, with a con- 
ductive material, such as carbon. They 
are now making use of this idea, as is 
evidenced by the patent just issued to 
them, and assigned to the Electric Re- 
sistance and Heating Company, Limited, 
of London, England. The invention has 
for its object-a resistance of annular or 
ring form of substantially uniform cross- 
sectional area of regular or irregular. form 
in cross-section, the conductivity of which 
decreases in a circular direction from 
maximum to minimum, in combination 
with an electric contact arranged to trail 
over the face of the resistance. The in- 
vention has for its further object the 
provision of means for cutting the resist- 
ance out of the circuit and the provision 
of means for short-circuiting the resist- 
ance. The resistance is composed of a 
mixture of a non-conductive artificial 
stone compound with a conductor of elec- 
tricity, such as carbon, and is prepared 
by mixing the conductive and non-con- 
ductive constituents together with water 
or other suitable liquid to adapt the com- 
position for moulding or casting, the pro- 
portion of conductive material of the suc- 
cessive sections being decreased according 
to the desired proportional successively 
increasing resistance, the part O being 
that of least resistance. The moulded 
resistance is then dried and heated to a 
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high temperature either while embedded 
in carbon or in the presence of a reducing 
gas. With an annular resistance, such as 
described, there is employed a revoluble 
electrical contact arm, and it is obvious 
by connecting the part O of least resist- 
ance and the contact arm, either through 
its pivot or otherwise, with the circuit- 
terminals and rotating said arm over 
the resistance, the resistance to the pas- 
sage of the current can be increased from 
minimum to maximum, and vice versa, at 
will. If in the use of the resistance it is 
desirable or necessary that means should 
be provided for cutting it out of ihe cir- 
cuit, there is interposed between the parts 
of minimum and maximum conductivity 
an insulation, which may be of any desired 
character—as a segment of marble, slate 
or the like—and for the purpose of pre- 
venting sparking and injury to the slid- 
ing contact surfaces on the opening of the 
circuit by the moving of the contact urm 
on to the insulation, a metallic resilient 
contact is provided, secured to the part of 
maximum resistance to electrically con- 
nect the arm with the resistance. 

Mr. C. S. Kaufmann also patented an 
insulator for storage battery plates. The 
object of the invention is to construct an 
insulator for use in maintaining the sep- 


































INSULATOR FOR STORAGE Battery PLATES, 


aration of the plates of an accumulator or 
storage battery which can be easily man- 
ipulated and will be found efficient under 
all circumstances and not liable to ride the 
plate or become easily displaced in the 
handling and use of the plates and battery ; 
and the invention consists in the features 
of construction and combination of parts 
hereinafter described. - The insulator is 
made of vulcanized rubber, gutta-percha 
or other suitable insulating material and 
is formed with an engaging head or neck 
and two legs or members, joined or united 
to the head or neck. The head or neck is 
formed of a top or cross piece and side 
pieces, inwardly converging and termi- 
nating in a shoulder at the juncture with 
each leg or member, and each shoulder has 
a slight outward flare. The legs or mem- 
bers extend from the shoulders, so as to 
stand parallel, or approximately so, one 
with the other when the insulator is de- 
tached. The legs or side members, with 
the sides of the neck of the insulator, as a 
whole, approach most closely one to the 
other at the shoulders so that the forma- 
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tion of the neck is such as to leave an 
opening of a keystone shape. The distance 
between the legs at the mouth of the open- 
ing is slightly less than the thickness of 
a battery plate or of the frame for the 
plate, so that when the insulators are 
slipped on over the heads or support of a 
plate the contact at the shoulders causes 
the legs or side members of the insulators 
to be thrown outward. The insulators are 
to be used in a battery by slipping one or 
more of them over each plate, so as to have 
a leg or side member of insulator on each 
side of the plate. The initial or first plate 
has slipped thereonto two insulators, one 
at or near each side edge of the plate, the 
second plate has one insulator slipped 
thereonto, at or near the centre of the 
plate, and the third plate has two insula- 
tors thereon, as in the first plate, giving an 
alternating of two and one insulators for 
each two adjoining plates, which ar- 
rangement can be continued for any num- 
ber of plates. This alternating arrange- 
ment of two and one insulators for ad- 
jacent plates gives a bearing for each plate 
at three different points, one a’ or near 
each side edge and one at or near the cen- 
tre, by which the parallelism of the plates 
is maintained and the plates are held apart 
uniformly. When an insulator is slipped 
onto a plate its legs or members are spread 
or thrown apart at the bottom or lower 
end, and when the next plate is brought 
against the preceding one the leg or legs 
of the insulator or insulators on the pre- 
ceding plate will be forced and pressed 
tightly against the plate, and such forcing 
and pressing of the leg of each insulator 
inward will cause the shoulder or point of 
contact to be firmly compressed against the 
head or neck of the plate, thus preventing 
any slipping of the plates or of the insu- 
lators, producing and maintaining a sep- 
aration and insulation of the plates in a 
manner and by means which will be thor- 
oughly effective. 

Mr. John O. Heinze, Jr., of Revere, 
Mass., has patented a novel interrupter 
for use in connection with induction coils 
or transformers, the main object being to 
vary the strength of the current. Within 
a jar of any suitable material is contained 
a solution of acid and water. Closing the 
top of the jar is a cover, to which is se- 
cured by screws a lead cylinder provided 
with suitable openings which provide a free 
circulation of the solution. Located with- 
in the lead cylinder and supported therein 
near its top is a glass tube having a cir- 
cular flange, which rests in the upper por- 
tion of the lead cylinder on the shoulder. 
Located centrally within this glass tube 
is a platinum wire which extends upward- 
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ly through an opening in the cover, and 
at its upper end is pivotally connected to 
a link, which, in turn, is pivotally con- 
nected to a crank-pin on a metallic seg- 
ment secured on a portion of the circum- 
ference of a drum of insulating material. 
This drum in turn is secured fast to a 
shaft, mounted in a support secured to 
the cover, and secured fast to the shaft 
at the opposite end is a driving pulley. 
Freely mounted in the shaft is an arm, 
having a handle and adapted to carry the 
brush-holder carrying a brush suitably 
insulated from the arm. In use, the in- 
terrupter is connected with the primary 
circuit of the coil. The lead cylinder 
forms one part of an electric circuit and 
the platinum wire forms the other part. 
The electric current passes to the lead 
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cylinder through the liquid to the plati- 
num wire and to the primary of the coil, 
returning thence to the main line. As the 
wire moves through the glass tube into 
the liquid and out again it makes and 
breaks the electric circuit. The size of 
the platinum wire and the length of its 
insertion into the liquid and the resistance 
of the solution and the surface of the lead 
cylinder determine the amount of current 
which may pass through the interrupter. 
The platinum wire is connected to the 
erank-dise and crank-pin, which in its 
revolution upon the shaft moves the plati- 
num wire vertically up and down, and by 
the great number of oscillations of this 
platinum wire the current becomes steady 
or uniform—that is, practically continu- 
ous in its effect. Attached to the shaft 
is a drum of insulating material having 
upon its circumference a metallic segment 
and mounted free on the same shaft 
upon which this drum and segment rotate 
is an arm which may be moved by hand 
upon the same axis and carries a brush 
which is insulated from this arm. One 
end of the electric circuit is connected to 
this brush. The action of this brush is 
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that as the segment rotates it comes in 
contact with the brush and so completes 
the electric circuit through the platinum 
wire. As the brush is moved around the 
circumference by hand it comes in con- 
tact with the segment when the platinum 
wire projects variable lengths out of the 
glass tube, and by this action the cur- 
rent is changed in intensity—that is, when 
the platinum wire is farthest in the solu- 
tion the current is the strongest and as it 
recedes it becomes weaker, so that by the 
movement of this handle and brush the 
amount of current thus sent through the 
primary is varied. The action of this in- 
terrupter is that the induced currents by 
the movement of the brush become 
stronger or weaker, and so in the manipu- 
lation of the X-ray tubes in which the in- 
terrupter can play a part the current can 
be made stronger or weaker, according 
to the amount of light desired from the 
tube. With the machine in its normal 
position, as shown in the accompanying 
illustration, with the belt running, the 
current is in its weakest condition, and 
as the brush-holder is moved to the left 
the current becomes stronger because the 
brush makes contact with the segment in 
the position when the platinum wire is 
inserted into the liquid to a greater or 
less degree beyond the tube. A number 
of these platinum wires, with the cooperat- 
ing elements, can be arranged in the same 
jar, so that a greater number of interrup- 
tions can be produced without any more 
speed than that of a single one. With 
two platinum wires connected to the same 
shaft and so arranged that one is out of 
the solution and the other is in, with the 
same number of revolutions of the shaft, 
the double arrangement would give twice 
as many interruptions as a single one. 
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In the southern part of Illinois an 
electric road which possesses several 
points of interest is being built in the 
coal regions. This road is designed 
both for freight and passenger traffic. 
It is known as the Belt Electric Railway, 
and is located in Williamson County. It 
is built with a standard gauge and a sub- 
stantial road-bed. Sixty-pound rails are 
to be used in its construction. Part of the 
railway has been in operation for three 
months and has done a good business in 
carrying miners to and from the mines. 
The company plans to put on freight cars 
eventually, but has only passenger equip- 
ment at present. This road forms a loop 
line from Johnson City via Spillertown, 
Marion, Carterville and Herin and thence 
back to Johnson City. 
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THE CRAWFORD-VOELKER INCANDES- 
CENT ELECTRIC LAMP.* 


BY F. Z. MAGUIRE. 





For three years the Crawford-Voelker 
Laboratory has been at work endeavoring 
to produce a new and more economical 
electric lamp, utilizing the rare earths. 
This work having been accomplished, the 
writer is privileged to give for the first 
time some account of this invention, to- 
gether with some of the advantages which 
are likely to result therefrom. 

Engineers have for some years claimed 
that the limitation of carbon as applied to 
filaments in incandescent electric lamps 
has been reached, and many inventors have 
been seeking other material out of which 
to produce filaments which would give a 
higher degree of efficiency. It seems some- 
what strange that the dynamo has attained 
such a high state of efficiency, and that 
the electric incandescent lamp of com- 
merce practically remains where it was 
ten years ago. The claims of manufact- 
urers to the production of incandescent 
lamps of low wattage are all discounted, 
and it is well known that the initial watt- 
age of electric lamps averages, in this 
country, from four to five watts per can- 
dle-power, and even more. When we come 
to consider the electric lamp of 200 volts 
and over, we find still greater inefficiency, 
and Professor Ayrton, F. R. S., past-presi- 
dent of the Institution of Electrical En- 
gineers, at a Board of Trade enquiry held 
last March, stated that 200-volt lamps 
were very bad, even when made by the 
best known manufacturers, and gave the 
results of some comparative tests showing 
the mean efficiency at starting of seven 
watts per candle-power in four groups of 
twenty lamps each. Sir William H. Preece, 
K. C. B., F. R.S., ete., has also made tests 
of lamps of 200 volts openly purchased 
from four different leading concerns, and 
‘ states that their mean efficiency was, at 
starting, 4.21 watts per candle-power, and 
at 400 hours 5.74 watts per candle-power. 
The results, as shown, furnish an ex- 
planation for large electric light bills, and 
also for the fact that electricity is not a 
more vigorous competitor of gas. 

The average consumer of electric light 
is perfectly willing to use an old blackened 
lamp that is giving little or no illumina- 
tion, on the theory that it will do fairly 
well. He gives no heed to the fact that 
this lamp is costing twice as much money 
to run as a new lamp. It is also true that 
there are lamps on the market at the pres- 
ent time such that it would be better for 





*From London Electrical Review, December 6, 1901. 
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the consumer to pay money to the sales- 
man to take the lamps away rather than to 
use them; in other words, the cost of the 
lamp itself is but a small factor in the 
cost of lighting. It is the consumption of 
energy that costs the money. 

The beauty and healthfulness and 
superiority of the electric lamp over gas 
are unquestioned, and yet people still con- 
tinue to use gas with all its disadvantages, 
because electric light remains too expen- 
sive; hence it is with every good reason 
that many inventors in the electrical field 
have sought to improve the lamp by the 
utilization of new substances which would 
produce higher economies. 

The Crawford-Voelker incandescent 
electric lamp is the invention which is 
being brought forward at the present time 
with claims which are most interesting to 
electric supply corporations, as well as to 
the individual consumer. The lamp is the 
invention of William Lawrence Voelker, 
and he has been working upon it since 
1897. 

Colonel H. C. L. Holden, F. R. S., 
M. I. E. E., superintendent of the 
Royal Arsenal at Woolwich, who is well 
known for his work in connection with 
registering electrical measuring instru- 
ments, has made a series of tests of this 
lamp covering a period of 1,000 hours. 


RESULT OF TESTS. 
Watts per candle at start.............. 2.535 
Watts per candle after 500 hours...... 2.845 
Watts per candle after 1,000 hours...... 3.35 

Putting the tests of Sir William H. 
Preece with the lamps of various manu- 
facturers against these figures, we find 
that the Crawford-Voelker lamp shows 
at the start an economy of 39.8 per cent; 
after 500 hours of burning, as compared 
with the 400 hours of burning for the 
lamps used in Sir William Preece’s tests, 
there is 50.4 per cent economy. Sir Will- 
iam H. Preece discontinued his test after 
400 hours, because the lamps he pur- 
chased were running so high in wattage 
as to make them uneconomical for further 
use. The Crawford-Voelker lamps, how- 
ever, continued through the 1,000 hours’ 
test, and at the end of that time showed 
41.6 per cent economy over Sir William 
H. Preece’s test of only 400 hours. 

Mr. Thomas A. Edison, a number of 
years ago, was engaged upon an attempt 
to further improve the efficiency of the 
carbon filament, and stated that Professor 
Marx, who was at that time the head of 
the Edison Illuminating Company of 
Philadelphia, had told him that if a ‘six- 
teen-candle-power incandescent lamp could 
be made that would run twenty to the 
horse-power, he could pay ten per cent 
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dividend on the capitalization of his com- 
pany, and compete with gas at seventy-five 
cents (three shillings) per thousand feet ; 
in other words, an improvement on the 
maximum efficiency of the best present 
lamp of thirty-three and one-third per cent 
would enable the electzic supply companies 
to compete with gas. Mr. Edison, in com- 
mon with a number of others who have at- 
tempted to improve the carbon filaments, 
as a matter of fact has failed up to the 
present time, in general practice, to get 
beyond thirteen to fourteen lamps to 
the horse-power. The Crawford-Voelker 
lamp already represents, on the basis of 
the Holden tests, twenty-one to twenty- 
two and one-half lamps per horse-power, 
which makes the proposition still more in- 
teresting. 

The inventor of the Crawford-Voelker 
lamp claims to have discovered a method 
of effecting a chemical union between 
several rare metals or earths and carbon, 
thereby being enabled to produce for the 
first time a true carbide filament. The 
filaments made under the new process 
possess a higher specific resistance than 
carbon filaments, seem to disintegrate or 
waste away much more slowly, and are 
practically uniform in their resistance. 

It is also interesting to note that lamps 
running to such high voltages as 500 volts 
have been successfully made by this new 
process, and do not seem to possess the 
same delicacy that the ordinary 200-volt 
lamp of commerce shows. These high- 
voltage lamps are to be seen at the Craw- 
ford-Voelker Laboratory, and it may be 
noted that they can be snapped on and 
off and show less evidence of vibration 
than does the ordinary lamp of 200 volts. 

The maximum pressure allowed under 
the regulations issued by the Board of 
Trade in this country is fixed at about 
250 volts, but the difficulty hitherto expe- 
rienced in obtaining efficient and economi- 
cal lamps of this voltage, which would 
have a life long enough to satisfy the 
users, has practically deprived the supply 
companies from availing themselves of the 
manifest advantages of the pressure al- 
ready allowable. 

An interesting feature of the new lamp 
will be noted in the illustration, which 
shows that it is bifurcated at the end. The 
purpose of this bifurcation is to insulate 
the two ends of the filament. Sir William 
H. Preece, in March, 1885, presented to 
the Royal Society a paper “On a Peculiar 
Behavior of Glow Lamps When Raised to 
High Incandescence.” It shows that as 
the voltage applied to glow lamps in- 
creased, a current flowed through the ex- 
hausted space between the heels of the 
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filament without passing through the fila- 
mentatall, simply wastingenergy. This can 
also be readily shown by means of a labora- 
tory experiment, which demonstrates the 
flowing of the current between the ends 
of the filament. The advantage of this 
bifurcation has been demonstrated by 
numerous tests on the part of the inventor, 
and has proved that the life of the fila- 
ment is greatly enhanced by the division 
of the globe. For high voltages it is 
claimed to be essential. 

It would seem, therefore, that electric 
lighting, through this most important dis- 
covery which has been tested very thor- 
oughly for the past fourteen months in 
this country and in France, is about to 
come into a new era of prosperity, and 
that the gas companies will have to look 
to their laurels, because for the first time 
electric light has reached a basis where it 
can compete successfully with gas. In 
addition to the tests of distinguished ex- 
perts, both here and in France, in connec- 
tion with the Crawford-Voelker lamp, 
many of these lamps have been given to 
consumers for test, and the testimony con- 
cerning their usefulness is a verification 
of the economies claimed. 

In the tests made by Colonel Holden 
he was not content to use a constant volt- 
age, but submitted the lamps to a street 
circuit, which was close to the power-house, 
and the lamps were subjected to the 
fluctuations due to this close proximity. 
Since the date of the tests, constant im- 
provements have been going on at the 
Crawford-Voelker Laboratory, and even 
greater efficiencies are shown. The labora- 
tory has turned out over 200,000 fila- 
ments, and makes the lamp from begin- 
ning to end, with the exception of the 
base. 

In making the base, for high voltages 
porcelain is used ; for low voltages a divi- 
sion of porcelain is made in the centre 
for the purpose of continuing the insula- 
tion through the base of the lamp. 

The results herein mentioned refer 
alone to the carbide of titanium. The ex- 
periments of the Crawford-Voelker Lab- 
oratory already show that a number of the 
rare earths other than titanium produce 
just as interesting results, but have not 
been worked out to the same extent com- 
mercially. Combinations with no less 


than five different rare earths have been 
made, some of them giving exceptionally 
beautiful and interesting results, and may 
mean more for the future of the electric 
lamp than even the results herein men- 
tioned. 

In the writer’s opinion the importance 
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of this invention can not be over-esti- 
mated. It is not within the province of 
this article to discuss the field open to a 
lamp of this nature, but it is a matter of 
common knowledge that any improve- 
ments in the present incandescent lamp 
which will make electricity a more active 
competitor with gas have a field which is 
practically unlimited, and will also be a 
great public benefit. 

For the benefit of engineers desiring 
details of the Holden test, extracts from 
the report of Colonel Holden are appended 
hereto: 

REPORT BY COLONEL H. ©. L. HOLDEN, 


F. R. S., M. I. E. E., ON CRAWFORD- 
VOELKER LAMPS. 


In compliance with your request of De- 
cember 6, 1900, I have been since that date 
investigating the advantages and watch- 
ing the behavior of the Crawford-Voelker 
lamps. . . . I instituted a test of fifty 
lamps, which was started on February 27, 
1901, and continued without a break, except 
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to allow of the lamps being measured elec- 
trically and tested photometrically, for 1, 000 
hours. 

Eleven lamps out of the fifty broke in the 
first 500 hours; of these the average life 
would be about 350 hours. During the sec- 
ond 500 hours, fifteen lamps broke; their 
average life was 762 hours. The average 
life of the eleven and the fifteen would tnus 
be 588 hours, and if we take with these the 
twenty-four which burnt 1,000 hours, 
the minimum average life of the fifty lamps 
would be 787 hours. 

The instruments used were carefully 
checked from time to time, and were correct 
to the Board of Trade standard; the con- 
tinuity of the tests was assured by a record- 
ing voltmeter and also a recording ammeter 
being included in the circuit. The whole of 
the lamps tested were not only measured 
by me personally, but were under lock and 
key and also under my seal in the cellar in 
which they were kept under test. 

The photometer used was of the Lummer- 
Brodhum pattern, which is as accurate and 
reliable an instrument as can be employed for 
such a purpose, and the standard of light was 
furnished by a Hefner-Alteneck lamp burning 
amyl-acetate and emitting a light equal to 
0.88 of what is known as the English 
standard candle; every care was taken by 
testing lamps on other photometer benches 
besides this one that no error crept in. The 
results have been corrected on the basis of 
the English standard candle. . .. The 
efficiencies work out as follows: At start- 
ing the Crawford-Voelker lamps had an 
efficiency of 2.535 watts per candle; at the 
end of 500 hours the Crawford-Voelker lamps 
had an efficiency of 2.845 watts per candle; 
and at the termination of the test after 1,000 
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hours the Crawford-Voelker lamps had an 
efficiency of 3.35 watts per candle. ‘ 

The results of Sir Wm. Preece’s test are 
as follows: 

The best eight-candle-power lamps (200 
volts) obtainable start at an efficiency of 
4.21 watts per candle, and have, after 400 
hours’ burning, an efficiency of 5.74 watts 
per candle. 

The economy, therefore, shown by the 
Crawford-Voelker lamps over the others is 
thus 39.8 per cent at starting, and after 500 
hours (as against 400 hours of the other 
lamps) 50.4 per cent; and even if we com- 
pare the efficiency of the Crawford-Voelker 
lamps after burning 1,000 hours, when it 
was 3.35 watts per candle, they show a 
superiority of 41.6 per cent, which is a very 
remarkable result. 

I have no doubt whatever but that when 
these lamps have passed from the laboratory 
stage to that of the factory, and I see no rea- 
son why they should not be manufactured 
in any quantities as soon as the requisite 
facilities have been provided. . . . Their 
already high efficiency, compared to other 
lamps, will be still further improved. . . 

These remarks are specially applicable to 
the 200-volt lamp. As regards Craw- 
ford-Voelker lamps of lower voltages—100 
volts, for instance—there is no difficulty 
whatever in their manufacture ... and 
I see no difficulty in producing Crawford- 
Voelker lamps of high — up to 400 
volts, or even more.* % 





= 
New Acetylene Generator in Sweden. 

The following has been sent by United 
States Consul Robert S. S. Bergh, at 
Gothenburg: Mr. Erik Cornelius, chemist 
at the carbide factory at Trollhattan, 
Sweden, has invented a new acetylene gas 
generator, called the “Trollhattan.” 

This generator is said to be much sim- 
pler in construction than former ones, 
and occupies little space. The falling of 
the carbide into the water is automatically 
regulated by a rubber ball, which, as soon 
as it is filled with gas, closes the valve be- 
tween the carbide and the water. When 
the volume of gas decreases, the hollow 
rubber ball contracts and the feed valve 
again permits the carbide to drop. The 
gas is stored partly in the rubber ball and 
partly in the space between the funnel- 
shaped carbide magazine and the water. 
If much gas is generated, the water is 
pressed through valves into the water- 
jacket in the sides of the apparatus, thus 
furnishing more room-for the gas. A sep- 
arate gas tank is therefore not needed. 
Should too much gas be produced, water 
and gas escape through a safety valve. 
Common carbide it used; no cartridges. 
The gas is dried by being allowed to pass 
through the carbide magazine, where the 
carbide absorbs the moisture. As there is 
no gas tank, and the quantity of gas stored 


thus is insignificaat, it is considered that 
the fire insurance companies will, without 
raising the insurance premiums, approve 
of the apparatus, even when :t is placed in 
dwelling-houses. 








* Since this report was written my prediction has been 
verified, and Crawford-Voelker 500-volt lamps are an 
accomplished fact. 








794 


NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXXXIII—ON THE THEORY THAT X- 
LIGHT IS A FLIGHT OF CHARGED 
PARTICLES. 

It is well known that a number of 
physicists believe that X-light is either 
a flight of particles of electricity or of 
matter, shot from the target of an X- 
light tube. I have already described a 
considerable number of experiments 
which appeared to support the theory ad- 
vanced in these notes that X-light was an 
ether phenomenon, and now mention an 
experiment which seems adverse to the 
theory that X-light is a flight of parti- 
cles. I made a condenser of 500 sheets 
of aluminum and caused the X-light to 
pass through it. Then I measured the 
intensity of the transmitted light and 
charged the condenser. The intensity of 
the light was then measured again and 
found to be unchanged. Suppose the light 
had been a flight of particles of negative 
electricity or of matter charged with 
negative electricity. When these particles 
struck the first layer of aluminum, which 
had a positive charge, they would have 
been neutralized. If any had gotten 
through the metal it would have en- 
countered a negatively charged second 
sheet of aluminum. Their velocity would 
have been reduced and their direction of 
motion changed from forward to back- 
ward. If any escaped this second layer 
they would have struck next a positively 
charged surface, meeting the same recep- 
tion as at the first. These results would 
in turn have been repeated through the 
pile. It is not reasonable to suppose that 
by the time the particles had passed 
through 500 layers of charged aluminum 
foil their number would not have been 
diminished and the light have become less 
bright. As already stated it was un- 
changed. The result would have been the 
same had the X-light been composed of 
particles with positive charges. I have al- 
ready, in the American Journal of Science 
for October, 1900, mentioned experiments 
adverse to the idea that X-light is a flight 
of uncharged particles. I also caused the 
condenser to revolve to see if there was 
any deflection of a beam of light passing 
through it. I observed none. Surely such 
a deflection should have appeared if the 
light had been composed of a flight of 
particles even though these started out 
with such a high velocity as has been 
erroneously given to such particles, for 
long before the stragglers got through 
the last of the 500 sheets they must have 
been only creeping along. 
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NOTE CXXXIV—ON PHOTOGRAPHIC RE- 
SULTS WITH X-LIGHT. 


In these notes I have considered chiefly 
fluoroscopic results because they were of 
prime importance to my friend, Dr. F. H. 
Williams, as they must always be to. the 
physician as distinguished from the sur- 
geon. Not until apparatus comes into 
use powerful enough to take instantan- 
eous photographs of the soft tissues in the 
thick parts of the body can photography 
prove as valuable to the physician as the 
fluoroscope and for many cases it will al- 
ways be of less importance. For the sur- 
geon who wants photographic records, es- 
pecially in diseases of the bone, where de- 
tails of structure are of such great value, 
photography is superior to eye observa- 
tions. No fluoroscopic screen as yet gives 
the beautiful definition of a photograph 
obtained by the light of a, tube in which 
the cathode stream particles strike the 
same spot on the target at uniform veloci- 
ties in rythmic surges. It has been shown, 
in previous notes, that for the present 
most observers need to practice economy 
by storing the current in reservoirs con- 
nected with the secondary of the induction 
coil, and sending it in powerful surges 
through the tube so that each surge will 
give the right quality of light in the 
proper amount and the number of surges 
be reduced to the smallest which will 
permit the light to be continuous to the 
eye. But for photographic purposes the 
current must be used in another way. 
This has been demonstrated in a remark- 
able way by Mr. John O. Heinze, Jr., by 
means of his break and an A. W. L. coil 
of greater power than any X-light genera- 
tor yet produced. The coil was arranged 
as I have directed for fluoroscopic work, 
and a tube with large terminals was used. 
The coil was furnished with reservoirs 
having large storage capacity in the sec- 
ondary to give the surges of proper size. 
With this arrangement of the apparatus 
light of the correct quality for the fluoro- 
scope was supplied in surprising volume, 
but the photographic results were not in 
proportion to the cost of the coil. After 
much experimenting Mr. Heinze used 
tubes with cathodes as small as those we 
employed for high-frequency coils, re- 
duced the storage capacity of the sec- 
ondary to fit the cathode, and sent the 
surges as fast as possible. A target capa- 
ble of standing a large amount of heat 
was employed. Under these conditions 
it was possible to take a photograph of 
a hand with a practically instantaneous 
exposure. There are several reasons why 


this could be done. Some of these I have 
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already spoken of in earlier notes, but will 
mention them here again. Others will be 
advanced by Mr. Heinze. First, in note 
vi, it was shown that in a vacuum tube we 
get X-light of many different wave- 
lengths, some so short that (as pointed 
out by Elihu ‘'homson) they do not af- 
fect any apparatus we have. But leaving 
out of account these shortest waves there 
are others which will not aifect a photo- 
graphic plate but will brightly illumi- 
nate a fluorescent screen. Second, in 
note xlv,—on harmonics—it was shown 
that to get the best results from the least 
power the surges should come in regular 
order. ln the case of a fluorescent screen 
which makes the X-light visible by reduc- 
ing its wave-lengths several octaves, the 
active salts are phosphorescent to a slight 
extent, the light yield in consequence be- 
ing less dependent upon having the cath- 
ode surges regular and rapid. ln con- 
sidering photographic results we may 
liken the large aggregations of bromide 
of silver particles to a complex structure 


‘like a bridge, and the surges to a great 


number of soldiers. Jf the soldiers move 
irregularly the effect they produce on the 
bridge is slight, but it the movement is 
rythmic there comes a time when the 
bridge is in danger and this is what hap- 
pens with the photographic film, only it 
is carried further, the bromide groups be- 
ing toppled over by she harmonic surges 
faster than they would be by irregular 
ones. 

NOTE OXXXV—THE SOURCES OF THE CATH- 

ODE STREAM. 


It was shown in earlier notes that the 
cathode stream particles came from sev- 
eral sources, the terminals and the resid- 
ual gases. The importance of allowing 
those from the residual gases and from 
the anode to reach the cathode was shown 
by means of tubes with movable terminals. 
Another unpublished experiment bearing 
on this matter is mentioned here. The 
cathode of an X-light tube was placed in 
a glass receptacle with an opening toward 
the target, which was only large enough 
to allow the stream to pass through it. 
When the gases from the cathode had been 
removed by heat and heavy surges the 
tube was of no practical use as a source 
of X-light, for the free circulation of the 
gases had been interfered with and the 
cathode stream had had no time to re- 
cuperate. 








A further gift of $1,250,000 has been 
made to the University of Chicago by Mr. 
John D. Rockefeller, which brings the 
total amount given by him up to 
$10,251,000. 
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New Fuel for Swedish Railroads. 

The following information about the 
fuel problem in Sweden is sent from 
Gothenburg by United States Consul 
Robert S. Bergh: Sweden imports yearly 
large quantities of coal and coke, and this 
trade is increasing steadily, in pace with 
the industrial activity and the building of 
new railroads. Several millions of dollars 
are annually paid out to foreign countries 
for fuel. ‘I'his has caused the authorities 
to consider whether Sweden could be made 
more independent in this respect. It has 
been suggested that the state railroads 
could get their motive power partly from 
waterfalls, and experiments will probably 
be made in this line. 

The managers of the state railroads have 
been instructed to make trials of peat, 
peat charcoal and peat briquettes as fuel 
for locomotives. ‘The intention is to con- 
struct a special locomotive to be used in 
these experiments, and if it is successful 
other engines will undoubtedly be built, 
because peat is abundant in this country. 

The navy and the state railroads have 
also tried to use Swedish coal, but with- 
out much success; the efforts will be con- 
tinued, however. A Gothenburg news- 
paper reports as follows: 

In the new briquette factory at Elm- 
hult, belonging to the state, experiments 
will be made this fall in the production 
of a cheap and practical fuel for Swedish 
railroads. In locomotive furnaces, Swed- 
ish coal can not Le used alone, because it 
contains too much scrap and incombusti- 
ble substances, which are not consumed, 
but form offal and ashes. It must, there- 
fore, be mixed with English coal, but this 
is becoming more and more expensive. 
The possibility of using Swedish coal alone 
is therefore ideal, and the above-men- 
tioned factory has been built to be 
employed in the attempts to make or 
refine Swedish coal into a good fuel. The 
factory will operate according to a German 
patented method, and has been put up 
under the supervision of a German. It 
will be started this fall, and the work will 
continue night and day. It is calculated 
that the output will be thirty-six briquettes 
per minute—that is, 51,840 per twenty- 
four hours, or fifteen carloads of 10,000 
kilogrammes per car. Experiments will 
first be made with forty carloads of Swed- 
sh coal of the lowest grade. 


>_> 


A New Relay. 


The “Armorl” electrocapillary relay 
has recently been described as follows in 
the London Electrician: This relay, said 
to be sensitive to one-three-hundredth 
volt, is based on the same principle as the 
capillary electrometer—viz., the action of 
an electric current on a liquid contained 
in a capillary tube. The apparatus con- 
sists of an inverted U-tube containing 
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mercury. One end of this tube is im- 
mersed in a mercury reservoir, and the 
other end, which is drawn to a fine point, 
reducing the bore to something in the 
order of 0.004 inch, dips in a bath of 
dilute acid. Just beneath this point is 
one end of a lever whose middle rests on 
a knife edge, the other end of the lever 
moving between the two contacts of the 
local circuit. The height of the mercury 
in the reservoir is such that its pressure 
is just balanced by the capillary force at 
the point of the tube. The current is led 
in at the top of the bend of the U-tube 
and out at the bath of dilute acid. As 
soon as a small current passes, the capil- 
lary force is diminished, and the mercury 
begins to drop from the tube, ceasing 
again as soon as the current ceases. The 
mercury falling on the end of the lever tips 
it up and closes the local circuit. We 
were invited last week to inspect this re- 
lay, which, we are informed, is the joint 
invention of Messrs, Axel Orling and J. T. 
Armstrong, but we were shown no more 
than experiments and diagrams by way of 
explanation of its action. Not having 
seen the actual apparatus, we are unable 
to form any opinion of its merits. The 
utility and reliability of the apparatus 
must be largely dependent on the mechani- 
cal details of its construction. 
American Goods for Australia. 

United States Consul-General Bray has 
reported from Melbourne that one of the 
most valuable cargoes ever carried to Aus- 
tralia has arrived there from Brooklyn. 
It includes twenty-four locomotives, built 
by the Baldwin Locomotive Works, for 
the government of New South Wales, 
some 4,000 tons of miscellaneous manu- 
factured goods shipped by various com- 
mission houses doing business with Aus- 
tralia, and about 700 tons of paper. The 
cargo amounts to nearly 10,000 tons, and 
is valued at over $1,000,000. 


The experiments of the Swedish Navy 
in the development of wireless telegraphy 
have been so successful in the autumn 
manceuvres that the government has de- 
cided to make provision for the erection 
of an extensive system of coaat signaling 
stations. It has been shown by the tests 
that it is possible to transmit orders from 
the Navy Department, in Stockholm, by 
means of the ordinary telegraph system 
to the specially erected coast stations, and 
from them, by wireless telegraphy, to war- 
ships among the islands off the coast at a 
distance of about thirty miles. It is said 
that the engineers have made several in- 
ventions which increased the efficiency of 
communication by wireless telegraphy. 
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Copper lining Industry. 

The Geological Survey will soon issue 
a report on the copper mining and smelt- 
ing industry of the United States in 1900. 

The industry, the report says, was ex- 
ceedingly prosperous during the year. 
Values remained at a relatively high level, 
and while some of the great producers, 
through a variety of specific causes, did 
not contribute as much metal! as in former 
years others largely increased their out- 
put. There was very great activity in the 
opening of old mines and the develop- 
ment of new properties, but only a few 
reached the productive stage in 1900. One 
by one, the report says, they will appear as 
sellers in the copper market in 1901 and 
1902. 

The report contains figures showing the 
great strides made in the mining of cop- 
per since its inception as an industry in 
the United States. In 1845 the total out- 
put of the entire country was only 100 
tons, in 1850 it was 650 tons, in 1869 
12,500 tons and in 1880, 27,000. Since 
1880 Montana and Arizona have entered 
the field, and the yearly output has in- 
creased by leaps and bounds. In 1883 the 
output was 51,574 tons, in 1890, 115,966 
tons, and in 1900 the gross tonnage: of 
mined copper was 270,588 tons. In the 
comparatively early stage of the copper 
industry, that is, prior to 1880, when the 
new fields in Montana and Arizona began 
to make themselves important factors in 
the output of the United States, by far 
the greatest percentage of the total out- 
put came from the Lake Superior region. 
In 1849 the percentage of the Lake 
Superior product of the total output was 
96; in 1850, 88; in 1869, 95.1, and in 
1880, 82.2. With the discovery of the 
Montana and Arizona mines, however, the 
percentage of the total product of copper 
mines in the Lake Superior region began 
It was 20.7 in 1883, 13.4 in 
1890, and 19.5 in 1900. 

The exports of copper from the United 
States have steadily increased during the 
last few years. In 1893, 80,392 tons of 
fine copper were exported ; in 1896, 125,- 
605 tons; in 1898, 145,115 tons, and in 
1900, 160,082 tons. The heaviest exports 
took place in the first half of 1900, when 
90,743 long tons were shipped. The prod- 
uct of Montana in 1900 broke all records, 
being 770,738,439 pounds, while in Ari- 
zona there was a slight falling off. 


—————_~g>e-—_——_ 


Mr. Andrew Carnegie, it is said, will 
endow liberally the Carnegie Laboratory 
of Engineering of the Stevens Institute 
when it is dedicated February 6. 
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The New York Electrical Society. 


The 219th meeting of the New York 
Electrical Society was held on December 
19. At this meeting Professor Dayton C. 
Miller, of the Case School of Applied 
Science, Cleveland, Ohio, delivered a very 
interesting lecture on “Polarized Light.” 
In order to explain the nature of light 
when considered as a wave motion in the 
ether some very interesting models were 
employed. The various kinds of appara- 
tus for producing polarized light were 
explained, together with many of the ap- 
plications of this light. The action of the 
different plates and crystals for the pro- 
duction of polarized light was explained. 
A collection of unusually perfect speci- 
mens of crystals was exhibited. The fol- 
lowing members were elected: Frank 
Scott, Ampere, N. J.; Hugh A. Brown, 
Rutherford, N. J.; Edward B. Brisky, 
New York city; Raymond Healy, Brook- 
lyn, N. Y.; F. J. Youngblood, Hoboken, 
N. J.; Vernon E. Royle, Paterson, N. J.; 
Thaddeus R. Bell, New York city; W. Jac 
Marland, New York city; W. H. Brown, 
New York city; Richard Braithwaite, 
Jersey City, N. J.; Wm. E. Toldt, 
Newark, N. J.; M. F. McAlpin, New York 
city. 





—————_+ De —_—— 


The St. Louis Exposition. 


The breaking of ground for the Louis- 
iana Purchase Exposition, in St. Louis, 
December 20, marks the beginning of a 
new era in that city’s history. Already the 
good effects of the coming show are to be 
seen in the city. Business men generally 
apprehend an increase in all lines of busi- 
ness during the time intervening between 
this and the opening of the exposition, 
and this will not be confined to local trade 
alone. St. Louis is going to spend mill- 
ions of dollars to place herself more con- 
spicuously in the first rank of American 
cities, and to turn upon her, for a period 
of two years, the eyes of the civilized 
world. The exposition is going to be a 
giant. All that brains and energy and 
money can do to make it the greatest in 
the world’s history will be done. Of 
course, one of the more prominent—if, 
indeed, it be not the most prominent—of 
all the departments will be that of elec- 
tricity. Mr. Henry Rustin, who was in 
charge of the electrical features at Omaha 
and Buffalo, has already “opened shop” 
in St. Louis, and has a force of men active- 
ly at work on the preliminary arrange- 
ments. In conversation with Mr. Rustin 
a few days since he said that everything 
in the electrical department was working 
well. “All the talk we hear on the sub- 
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ject of exhibits is big talk,” he said. The 
exhibitors generally seemed disposed to 
enter the exposition upon the same grand 
scale upon which the show is designed. 
The building for electrical exhibits will 
contain over three hundred thousand feet 
of floor space. It will be shaped like a 
keystone, and, aside from occupying one 
of the most important sites, will be a 
model of appropriate architectural beauty 
and splendor. I am told that the appro- 
priations both for this building and for 
general lighting effects will be very liberal. 
In fact, no expense will be spared to make 
the electrical features of the show the most 
splendid and instructive of the century. 

—+2 





Election Traction in Nottingham. 


United States Consul 8. C. McFarland 
writes as follows from Nottingham, Eng- 
tand: I reported the construction of one 
branch of a contemplated system of electric 
street railways to supersede the old horse- 
car lines previously in existence. At that 
time, about two miles of double track were 
in operation; since then some four and 
one-half miles have been added and put 
in operation, and track has been laid for 
several additional miles. The institution 
of this modern system, which has been es- 
tablished without regard to expense and 
is strictly first class in all of its appoint- 
ments, gave a shock to the conservative 
element of the population, and prophecies 
were freely made that the scheme would 
prove a financial failure. That these proph- 
ecies were false is clearly shown in the first 
report of the tramways committee, which 
I summarize below, and it must follow 
that the system will be extended to take 
in several populous suburbs already 
clamoring for the improvement. In fact, 
parliamentary powers. have already been 
applied for to widen the system beyond 
its orignal scope, and it will surely be ex- 
tended later on. In moving the adoption 
of the tramways committee’s report, the 
chairman compared the receipts of the 
electric system, so far as completed, with 
the revenues obtained from the old horse- 
car lines, and his figures are instructive. 
The Sherwood line, he said, from the 
opening of the system on January 1, had 
brought £15,396 ($74,924.62), against 
the horse cars for the past year £4,258 
($20,721.55), a difference of £11,138 
($54,203.07). They carried last year 
616,000 passengers, and this year 3,063,- 
000, an increase of 2,500,000. The Sher- 
wood line was carrying an average of 
about half as many as the whole of the 
horse trams last year. The Bulwell elec- 
tric cars were even more striking. In the 
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five weeks the cars had been running £4,- 
554 ($22,162.04) had been earned, as 
against £1,556 ($7,572.27) from the 
horse cars, an increase of £2,998 ($14,- 
589.76). The passengers had increased 
from 247,000 to 815,000, in round figures. 
The line was carrying an average of 8,- 
000,000 passengers per year; that alone 
was equal to the whole of the horse cars 
last year, while the cost per mile was not 


more. 
_ > 





A Mistake of Nature Revealed by 
the Telegraph. 


A woman’s Morse is as feminine as her 
voice or her handwriting. I have often 
put to the test my ability to distinguish 
between the Morse of a man and that of 
a woman, and only once have I been de- 
ceived. 

On this same Washington “circuit” I 
one day encountered a sender at the other 
end, a stranger, who for hours “roasted” 
me as I seldom had been in my telegraphic 
experience. ‘The dots and dashes poured 
from the sounder in a bewildering torrent, 
and I had the hardest kind of work to keep 
up in copying. With all its fearful swift- 
ness the Morse was clean-clipped and mus- 
ical, though it had a harsh, staccato ring 
which indicated a lack of sentiment and 
feeling in the transmitter. From this, and 
from a certain dash and swagger I gath- 
ered, before the day was out, a pretty dis- 
tinct impression of the personality of the 
transmitter. I conceived him to be of a 
well-kept, aggressively clean appearance, 
with a shining red complexion and close- 
cropped hair; one, in brief, whose whole 
manner and make-up bespoke the self- 
satisfied sport. That he wore a diamond 
in his loudly striped shirt-front I con- 
sidered extremely likely, and that he car- 


‘ried a toothpick between his lips was 


morally certain. 

Next day I took occasion to make some 
enquiries of my fellow operator at Wash- 
ington. 

“Oh, you mean TY,” he said, laughing. 
“Yes, for a girl, she is a fly sender.” 

It was mortifying to find that I had 
mistaken the sex of the sender, but I was 
consoled when I met the young woman. 
The high coloring was there, and the self- 
satisfied air; so also were the masculine 
ties, the man’s vest and the striped shirt- 
front. Nor were the diamond pin and the 
toothpick wanting. When she introduced 
herself by her sign, called me “Cully,” 
and said I was “a crack-a-jack receiver,” 
I was convinced that it was nature, and 
not I, that had made the mistake as to her 
sex.—L. C. Hall, in McClure’s. 
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News from Great Britain. 


scriptions in connection with gov- 

ernment telephone system in Lon- 
don has now been published, and alto- 
gether these do not appear to give the 
enormous advantages which were probably 
anticipated in some quarters. The Na- 
tional company’s charge for unlimited 
service is £17 per annum, and the Post 
Office charge will be the same. But the 
latter caters more liberally for the small 
user of the telephone. The charges for 
connection with any exchange in the 
county of London within two miles of the 
subscriber’s premises are £5, and one penny 
per call within London and twopence 
outside. For connection with outside ex- 
changes, £4, and one penny per call on 
the same exchange and twopence on any 
other exchange. Party-line communica- 
tion at £3 for two subscribers and £2 up to 
ten subscribers is also offered, with call 
fees the same as above. There are also 
additional annual charges under various 
circumstances, such, for instance, as when 
a subscriber’s premises are more than two 
miles from the exchange, and so on. The 
most pleasing announcement made with 
the publication of the above tariff is the 
fact that Post Office subscribers will have 
the right to communicate with the Na- 
tional company’s customers in the London 
area. This facility was only obtained after 
much negotiation between the two parties. 
Without it the Post Office could never 
have made its system work, as it is quite 
obvious that a firm would have been cut 
off communication with many of its busi- 
ness friends unless it subscribed to both 
systems, an unlikely course. But this 
possible difficulty has been overcome and 
should benefit both systems accordingly. 
A further concession on the part of the 
company is its decision to charge the 
same rates in London as the Post Office, 
a decision which would not point to any 
furious competition, after all. Even now, 
however, no date is mentioned when sub- 
scribers can be connected up. 


[ge LONG expected tariff of sub- 





The London County Council has been 
instrumental in invoking showers of con- 
gratulations and murmurs of disapproval 
all in a single week, the former by reason 
of its allocation of the contracts for its 
tramway equipment and the latter on ac- 
count of its attitude in connection with 
proposed underground tramways in Lon- 
don. Dealing first of all with the tram- 
way contracts it is satisfactory to see the 


(From Our Special Correspondent.) 


order for the three-phase and continuous- 
current generating machinery go to an 
English firm—wviz., Messrs. Dick, Kerr & 
Company—out of twenty-nine firms which 
tendered. These dynamos, two contin- 
uous-current and two three-phase ma- 
chines, all rated at 1,500 kilowatts, will 
be manufactured at Preston and will be 
driven by Ferranti engines. Among other 
tenders accepted previously to the above, 


- however, is one by Messrs. J. G. White 


& Company, American, for the roadwork 
and plate-laying for a sum more than 
twice that of Messrs. Dick, Kerr & Com- 
pany’s tender. : 





With regard to the question of shallow 
tramways in London, it will be remem- 
bered that the council’s electrical engi- 
neer recently visited America with a view 
to study similar lines in New York and 
elsewhere. The outcome of this visit was 
a recommendation at the last meeting 
that the council should apply next ses- 
sion first for powers to make subways in 
streets for the reception of pipes, wires and 
other things, where desirable, and for elec- 
tric traction and other purposes of locomo- 
tion, and secondly for powers to construct 
such subways under certain streets. This 
motion was carried unanimously, but the 
idea has not been received at all favorably, 
particularly by the electrical press, which 
claims that the object of the council is to 
extinguish underground deep level electric 
railway enterprise. At any rate, the mo- 
tion is passed and the council’s bill will 
duly make an appearance before the Houses 
of Parliament. 





For the first time in its history Lon- 
don is now possessed of a through rapid 
communication between its northern and 
southern suburbs, a boon conferred by 
the opening of the northern section of the 
City & South London Railway, a note- 
worthy example of underground electric 
railway construction at the hands of purely 
British capital and labor. The total 
length of the line is six and one-half 
miles and the time taken is about twenty 
minutes from end to end. Only a week 
or so back the chairman of the London 
County Council, in opening the Battersea 
electric light station, which is in the south, 
complained of the numerous changes from 
tram to bus and thence to tram in order to 
travel right across London, and a few 
more such lines as the one referred to 
would transform London into a London 


where one could contemplate travel without 
a sigh. The process of evoluticn was ever 
slow, but it is a joy to know that there is 
every indication of a little hurry in the 
near future. 





The question of orders for electrical 
machinery being placed out of the country 
was rather vividly brought to mind dur- 
ing the visit of the Institution of Elec- 
trical Engineers to Germany in June last. 
It will probably be remembered that in 
1899, owing to a lively agitation against 
the conditions of electric supply in 
the city under the City of London 
Electric Lighting Company, powers 
were granted to the Charing Cross 
& Strand Electric Supply Corporation 
to give a competitive supply. At 
first sight it was quite obvious that a 
site for a generating station could not 
possibly be found anywhere near the area 
of supply and that, therefore, a certain 
amount of high-pressure, long-distance 
transmission would be necessary. There- 
fore, a piece of land was taken some five 
or six miles out, and generation was de- 
cided upon at 10,000 volts. It was these 
very 1,600-kilowatt, 10,000-volt machines 
which the members of the institution had 
the pleasure ( ?) of seeing in various stages 
of completion in Messrs. Lahmeyer’s 
works, at Frankfort-on-the-Main. The 


engineers to the London County Council, 
too, have given offence here, as in drawing 
up the specifications for the machinery to 
be installed in the Council’s new tramway 
power-house which will be of the three- 
phase type, they stipulate that firms ten- 
dering must have made large three-phase 
dynamos which have been in successful 
use for at least twelve months. This is 
looked upon as being an unnecessary con- 
dition and one which practically prevents 
the orders being placed with home con- 
tractors. 





Probably stimulated by the action of 
the London County Council, both the 
Wolverhampton and Bournemouth cor- 
porations are having short tracks of con- 
duit tramway laid downz. At Wolver- 
hampton the Lorain Company (Ameri- 
can) is putting an experimental line 
down on the condition that it removes 
it should no success attend its efforts, 
and that the local body purchases it in 
the event of its proving to its satisfac- 
tion. At Bournemouth, Messrs. E. J. G. 
White, also American, have the order for 
a length of similar track for the centre 
part of the town, which will be joined up 
to the trolley system on the outskirts. 

London, December 7. A. W. 
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Fuse Plug Cabinet Panels. 





In all modern buildings the electric sys- 
tems require controlling panels at the 
various centres of distribution. Inasmuch 
as the type of cutout known as the Edison 
fuse plug has been perhaps more widely 
adopted than any other for use in the 
wiring of buildings, it has been a natural 





Fic. 1.—Fusk Piua CaBINET PANEL. 


consequence that a line of cabinet panels 
should be brought out embodying the same 
idea in connection with the necessary 
switches constituting a panel controlling 
the circuits at any centre of distribution. 
Following this idea the General Electric 
Company has developed a line of panels 
providing for almost all installations. 





Fie. 2.—Fuse Piva. 


The general designs of these are indicated 
by the illustrations. The entire line has 
been approved by the Board of Under- 
writers. As indicated above, the most im- 
portant feature in connection with these 
panels is the use of the Edison fuse plug, 
which permits a compact arrangement of 
the greatest convenience. These plugs are 
easily connected by any one, without dan- 
ger, and the operation, as is well known, 
does not necessitate the use of any tools 
whatever. Repeated tests show that these 
fuse plugs will safely interrupt short-cir- 
cuits and confine the arc to the interior of 
the plug. These plugs are now made for 
125 volts and for 250 volts, and either 
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type can be furnished as required. The 
various metal parts are designed with 
ample cross-section for use with the larg- 
est plugs supplied by this company, the 
standard capacity for this work being, 
however, fifteen amperes. The metal 
parts are mounted on black enameled 
slate base, the whole being finished in a 
manner suitable for installation in build- 
ings of the finest construction. The 
standard line of panels has the follow- 
ing arrange- 
ments of cir- 
cuits : 

Two-wire mains 
with right, left 
or double branch- 
es, two to twenty 
circuits; three- 
wire mains with 
two-wire right, 
left or double branches, two to twenty 
circuits; three-wire mains with three- 
wire double branches, two to twenty cir- 
cuits. 

The mains are brought to the bus-bars 
through cable terminals or knife-blade 
switches with cable terminals. 


——__-ea-_—- 


Automatic Self-Starting, Single- 
Phase Induction Motors. 


For the very large number of small 
power uses to which it is convenient to ap- 
ply motors operated upon single-phase 
alternating currents of the ordinary fre- 
quencies distributed for lighting, the 
Emerson Electric Manufacturing Com- 
pany, of St. Louis, Mo., has designed the 
type of motor illustrated in the accom- 
panying engravings, which presents many 
points of novelty and interest. 

The motor is supplied with three termi- 
nal blocks, having two main terminals and 
one auxiliary. The accompanying dia- 
gram of winding and connection shows 
the arrangement of these and the circuits 
leading from them. The auxiliary coils, 
shown as the inner set in the diagram, 
are used only in starting the motor. The 
cutout switch is so arranged as to close 
the circuit at the moment of starting 
through the starting coil and induce cur- 
rents out of phase to a sufficient degree to 
permit the armature to start. The arma- 
ture is, of course, of the short-circuited 
type, of exceedingly simple and strong 
construction mechanically, and under no 
circumstances can it be burned out. The 
operation of the auxiliary circuit and cut- 
out is automatic, a very simple but efficient 
automatic cutout switch being placed in- 
side the motor and serving effectually to 
cut out the auxiliary starting coil after 
the motor has attained speed. These mo- 
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tors are made in two designs, one adapted 
for starting its full load and the other for 
starting light and having the load subse- 
quently clutched on. They are made to 


produce actual brake power of from one- 
sixth to one-half horse-power, and are 
carried in stock for operation on stand- 
ard 60 and 133-cycle current at 100 to 
110 volts. They can be furnished for spe- 
cial voltages and frequencies to special 
order. 





DtaGRaM oF SINGLE-PHASE Motor, WINDING AND CONNECTIONS. 


Device for Protecting Firemen. 


In Sam. Francisco, Cal., it is reported 
that a grounding device for trolley wires 
to be used at fires will be put in use short- 
ly. For this purpose a long pole, which 
carries within it a conducting wire pro- 
vided with a switch—the pole having its 
end formed into contact pieces—is used. 
This pole is placed so as to connect the 
trolley wire with the track and the switch 





A NEw ALTERNATING-CURRENT Motor. 


then thrown, which short-circuits the 
line current and throws the automatic cir- 
cuit-breaker in the station, entirely cutting 
out the corresponding section of line. This 
device is for the purpose of preventing 
shocks to firemen, which come from the 
stream of water coming in contact with a 
live wire. Mr. W. R. Hewitt, who is con- 
nected with the department of electricity 
in San Francisco, designed this device. 
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Electric Locomotives. 

Some very interesting types of electric 
locomotives are illustrated in the following 
columns. These locomotives are manufact- 
ured by the C. W. Hunt Company, of West 
New Brighton, N. Y. The locomotive 
illustrated in Fig. 1 is designed for fur- 
nishing motive power in factories where 
heavy material is to be moved on narrow- 
gauge cars. It is adaptable for curves with 
a radius as small as twelve feet. It is car- 
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many situations the locomotive will have 
various intermissions in its work during 
the day that can be utilized for charging, 
and the batteries can be kept fully charged 
without charging at night. The daily re- 
charging of the batteries requires about 
one-quarter as much time as the locomo- 
tive has been in active work during the 
day. 

The battery on the locomotive is divided 
into sections, which are connected through 
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Fig. 1.—E.ectric LOcoMOTIVvVE. 


ried on two swiveling eight-wheel trucks, 
with every wheel a driver, which enables 
it t) ascend steep grades. With a machine 
adapted to such sharp curves almost any 
part of a factory may be reached. 

If the locomotive is not at work no 
power is used or wasted. If it is at work, 
only the power needed to do the work is 
taken. One man handles the locomotive, 
and usually does the coupling and more 


the controller with the motor armatures 
and fields in various combinations of series- 
parallel connections, thus obtaining the 
different variations of draw-bar pull and 
speed required for general shop work. 
Unusually large and heavy battery plates 
are used, which are not overworked even 
in starting the load, thus ensuring dura- 
bility and efficiency of the lead plates. 
There are no rheostats or resistances of 











Fie. 4.—ExLectric SwitcnHine LOCOMOTIVE. 


or less of the yard work, and keeps the 
switches and tracks in order. 

The energy for its daily work is fur- 
nished by a storage battery, which is re- 
charged at night, or at intervals during 
the day when the locomotive is idle. In 


any kind, thus avoiding waste of electric 
energy either in starting or in running. 
The motors are proportioned to the nor- 
mal output of the batteries, and to the 
weight of the locomotive so as to avoid 
overloading by the motorman. 
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Two independent electric motors are 
used, either in series or in multiple, which 
at low speeds are said to give a large start- 
ing effort with a minimum consumption 
of electric current—an object especially 
desirable with storage batteries, as they 
can be charged with only a limited amount 
of energy. It is evident that any increase 
in the efficiency of either the motors or the 
mechanism is equivalent to increasing the 
life of the batteries and the radius of 
action of the locomotive. These motors 
are said to possess the valuable quality of 
pulling the hardest when the load is being 
started and the speed is the slowest, and 
lessening the pull and increasing their 
speed as the car is accelerated. 

















Fig. 2.—ELectric LOCOMOTIVE WITHOUT CovER. 


In Fig. 4 is shown a type of electric 
switching locomotive for use on standard 
gauge track. The power for these locomo- 
tives is furnished from storage batteries 
and they are manufactured with different 
capacities for the purpose of meeting the 
variety of service required in yard work. 
They are built in accordance with the 
Master Car Builders’ standards, and two 
motors are used for driving them, which 
are so arranged as to make every wheel a 
driving-wheel. By using storage batteries 
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Fie. 3.—ELectric LocoMoTIvE IN OPERATION. 


they are made much heavier than they 
would be if trolleys were used, but in this 
case the weight is an advantage, as it en- 
ables them to pull much heavier loads. 
These locomotives are especially adapted 
to manufacturing establishments where 
there is great risk of fire. 
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A New Cable Hanger. 


In cities and densely populated sections 
of the country where overhead construc- 
tion of some kind is still permitted, aerial 
cables are destined to be an important 
feature for a long time to come. They 
represent a great advance over the ordi- 
nary overhead construction, where from 
fifty to one hundred single iron or copper 
wires are attached to as many insulators 
on cross-arms. These wires, properly in- 
sulated, are grouped and lead-encased, or 
sometimes covered with rubber, jute or 
paper, thus forming a cable. A cable, 
which is from one to two inches in diam- 
eter, may contain wires for telephone, for 
telegraph or for light and power purposes. 
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A NEw CaBLe CLIP. 


A cable is heavy and is not considered 
self-supporting in good practice, so a 
mechanical device or clip is necessary to 
attach it at intervals to the supporting or 
messenger wire. A cable clip should ful- 
fill many requirements. It should be 
readily attached to and detached from 
the supporting wire at will, and yet not 





CABLE CLIP 1N OPERATION. 


detachable from either by accident. It 
should be attached without the use of any 
tools. It should ensure an absolute grip 
on the cable, so that the clips will not 
bunch while drawing the cables to posi- 
tion. It should offer no injury to the 
cable. It should be durable and strong, 
to sustain any overload from ice and snow. 
It should be adjustable to any size cable 
used. 

The new cable clip here illustrated is 
worthy of consideration, as it is claimed to 
embody in its design and construction all 
the above specifications. As shown in the 
illustration, it consists of a strip of zinc 
which is bent about a locust button, form- 
ing a loop at one end, and threaded 
through a formed galvanized wire, leav- 
ing a hook at the other end. This makes 
the clip practically all in one piece and 
easy to handle. It is readily attached by 
passing the hooked end through the looped 
end, thus enclosing the cable, and it is 
then quickly hooked to the messenger wire. 
It will be seen that a slight twist, or quar- 
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ter turn, may be given to the hook for it to 
pass through the loop freely. This, how- 
ever, is done very quickly while the clip is 
being hooked to the messenger wire. The 





Vol. 39—No. 26 


panying illustrations show views of the 


‘Town Hall and Treasury Building and of 


the ducal arms emblazoned on the front 
of the Parliament House. 





ILLUMINATION OF THE ToWN HALL AND TREASURY BUILDING. 


clip forms a loop about the cable so that 
the greater the weight of the cable the 
greater the grip of the clip. The loop 
also makes it adjustable to any size cable. 
The zine strip is soft and non-corrosive 
and prevents injury to the cable. The 
wooden button, like an insulator pin, is 
made of locust and is durable. 
is galvanized steel wire. 

Great strength, lightness and simplicity 
are claimed as strong points in favor 
of the New York cable clip, which is the 
trade name of this device. It is manu- 
— by Hurd & Company, of New 

ork. 


The hook - 


In all 11,000 lamps were used in the 
decorations, these being operated from two 
stations having a total generating capacity 
of 200 kilowatts. The entire work was 
carried out in thirty days, the machinery 
having been shipped from Sydney. The 
work was satisfactory and ran so well that 
it elicited the formal thanks of the gov- 
ernment of Australia for the manner in 
which the contract was carried through. 
All of the apparatus used, comprising the 
generator plant, was of Westinghouse 
manufacture. The illumination was an 
interesting and highly successful example 
of the application of incandescent lamps 
to decorative purposes. 





‘THE DucAL ARMS EMBLAZONED ON THE F'RONT OF THE PARLIAMENTARY HOUSE. 


Electrical Ulumination at Adelaide, 
South Australia. 

During the recent visit of the Duke and 
Duchess of Cornwall and York to Aus- 
tralia very elaborate decorations were ex- 
hibited in many of the cities. The city 
of Adelaide was the scene of a particularly 
fine electrical illumination, which was 
carried out in its various details by Messrs. 
Noyes Brothers, of Sydney. The accom- 


A Generous Offer. 

Professor Alexander Graham Bell, of 
Washington, D. C., has offered his beauti- 
ful estate in Cape Breton, near Baddeck, 
as a temporary station for Mr. Marconi’s 
wireless telegraphy experiments. Pro- 
fessor Bell has offered at the same time to 
furnish all the facilities which it is possi- 
ble to do at the estate for the purpose of 
carrying on these experiments. 
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NEw WASHINGTON ELEctTRic PLAntT—It is 
stated that work will be begun about March 
1 on a large electric power plant at the 
mouth of Blue Creek, which is seven miles 
from the city of Walla Walla. 


SouTHERN  Ramway To USE ELECTRIC 
PowER—The machinery which is to be in- 
stalled in the Southern Railway’s new 
shops at Sheffield, Ala., is to be operated by 
electricity. The buildings will also be 
lighted by the same means. In these shops 
a@ modern equipment throughout is to be in- 
stalled. 


Cars TO. Be LIGHTED BY ELECTRICITYy—The 
Great Western Railway is carrying on 
negotiations with the Pullman Company to 
have its passenger cars lighted by elec- 
tricity. The electric lighting system will 
be installed first upon some of the finest 
trains which run between Minneapolis and 
Chicago. 


New YorkK STATE RAItways CONSOLIDATE— 
The Binghamton Railway Company and the 
Binghamton, Lestershire & Union Rail- 
way Company have consolidated under the 
name of the Binghamton Railway Company 
with a capital stock of $1,150,00v, which 
represents the combined capital stock of the 
two former companies. The election of offi- 
cers will soon be held. 


OuI0 ELEcTRIC RAILWAYS CHANGE HANDS— 
The Parkersburg Interurban Lines have pur- 
chased the Marietta Electric Lines through 
Mr. C. R. Shattuck, of Parkersburg, repre- 
senting the Parkersburg Interurban lines. 
It is reported that all these lines will event- 
ually be merged into the Camden Interstate 
Electric System, which is constructing an 
electric road from Cincinnati to Pittsburgh. 


A UNIQUE CHRISTMAS GiFT—The Schuyl- 
kill Traction Company gave ten per cent of 
the gross earnings of the road for the week 
beginning December 16 for a Christmas 
present for its employés. It is said that 
the gross earnings of the railway amount 
to about $3,000 per week, but that near the 
approach of Christmas they are much 
larger. It is probable that about $400 was 
distributed. 


BrmnL To PuRCHASE TELEGRAPH LINES—A 
bill providing that the United States Govern- 
ment should purchase the Western Union 
and the Postal Telegraph companies has 
been introduced into Congress by Repre- 
sentative Jackson. It is planned to operate 
them in connection with the Post Office De- 
partment. By the provisions of the bill the 
properties are to be appraised and the 
amount reported to Congress. 


OMAHA FRANCHISES TO BE Sotp—It is re- 
ported that the presidents of the companies 
having water, light and traction franchises 
have gone to New York for the purpose of 
negotiating for their sale to capitalists. The 
aggregate capital of these concerns is about 
$30,000,000. It is said that this deal has 
been planned for some time, but has been de- 
ferred by the high prices which some of the 
companies put on their properties. 


New CuBAN TELEGRAPH CoMPpAaNy—The 
Cuban Telegraph and Telephone Company 
has been organized for the purpose of con- 
structing and operating telephone and tele- 
graph lines in Cuba and the West Indies. 
Papers of incorporation have been filed at 
Trenton, N. J. This company has a capital 
stock of $2,000,000. Messrs. Francis C. 


Prest, Edmund G. Vaughan and Wiliam J. 
vatterson are among the incorporators. 


New CHICAGO UNDERGROUND TROLLEY ComM- 
PANY—The Chicago Underground Trolley 
Traction Company has been incorporated in 
South Dakota. This company is capitalized 
at $2,000,000. Among the incorporators is 
Mr. Daniel Bergin, who is the inventor of 
the Bergin underground trolley system. 
The object of the company is said to be to 
carry on a general electric transportation 
business wherever franchises may be se- 
cured. 


CANADIAN ELECTRICAL StTatTistics—In the 
annual report of the Dominion statistician 
on the use of electricity in Canada is a 
number of interesting facts. There are 306 
electric lighting companies as against 259 
in 1898. The arc lights have increased in 
this time from 10,389 to 12,800, and the use 
of incandescent lamps from 463,615 to 
815,676, all of which represents a large in- 
crease in the lighting facilities during this 
period. 


Frorma Rattway News—A_ $2,000,000 
company has been organized for the purpose 
of constructing electric railways in Florida. 
Mr. John P. Martin, of Xenia, Ohio, is said 
to be at the head of this company. The 
object of the company is to build trolley lines 
from Tampa around the head of old Tampa 
Bay and down along the western coast un- 
til the city of St. Petersburg is reached. It 
is also planned to extend the system through 
Hillsboro County in many other directions. 


INDEPENDENT TELEPHONE ACTIVITY IN 
InpDIANA—A number of towns, including 
Logansport, Peoria and South Bend, are be- 
ing equipped with modern telephone plants. 
A franchise has just been granted to a Fort 
Wayne company to install a system at 
Hammond. In some cases automatic switch- 
boards will be used for decreasing the ex- 
pense. The installation of telephone sys- 
tems has gone on until there is a complete 
network of them extending over northern 
Indiana. 


OnIO RAILways CONSOLIDATE—The Man- 
delbaum-Pomeroy Syndicate has announced 
the consolidation of the following railways: 
The Southern Ohio Traction Company, Cin- 
cinnati & Northwestern Railway, Hamilton 
& Lindenwald Electric Railway and the 
Miamisburg & Germantown Electric Rail- 
way. It was announced to shareholders of 
the Southern Ohio Traction Company that 
the consideration of the usual dividend 
would be postponed until the consolidation 
of the four companies had been effected. 


NEw CHICAGO TELEPHONE SERvIcE—The 
Illinois Telegraph and Telephone Company 
has announced that it will adopt a new sys- 
tem of installing telephones. ‘The subscriber 
will not be compelled to pay rental. The 
only necessity will be a deposit of $5, which 
is to cover the cost of the instrument. An 
automatic meter will charge five cents 
against him every time the telephone is used, 
and he wiil have to pay for the use of the 
telephone accordingly. This company is to 
use the automatic switchboard, doing away 
with the telephone operators. - 


ELEcTRIC Power FoR GUN Trests—aAll the 
large guns at Sandy Hook, it is said, will 
soon undergo official tests when operated by 
electricity. The heavy ordinance is to be 
elevated and lowered by electric power and 
the ammunition will also be raised to the 
breeches by the same power. In this way 
it is planned to do away with many of the 
delays which now take place when the guns 
are operated by hand. The introduction of 
electric power, it is expected, will facilitate 
the work of testing large guns and save 
large sums to the government. 
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| ELECTRIC LIGHTING 


Iron Mountain, Micu.—The construction 
of a municipal electric light plant is being 
considered. 


SHAMOKIN, Pa.—The power plant of the 
Shamokin & Coal Township Electric Light 
Company has been completed and the lights 
have been turned on. 





HUNTSVILLE, Ata—The committee on 
lights of the city council has been directed 
to investigate the feasibility of establishing 
a municipal electric light plant. 


FREDERICK, Mp.—Land for a new electric 
lighting plant has been purchased by the 
city authorities. It is said that the object 
of this purchase is to remove the city elec- 
tric light plant from its present location to 
the land bought. 


Boyne City, Mico.—W. H. White & Com- 
pany have been granted a franchise for 
thirty years for street and commercial elec- 
tric lighting. This company has also re- 
ceived the contract from the city council 
for lighting the streets. 


SELLERSVILLE, Pa.—Mr. Allen T. Dickson 
and others have been granted the privilege 
to string lines through the streets in Sellers- 
ville for the purpose of furnishing electric 
light and power. This ordinance was granted 
for a term of twenty-five years. 


McKEEsportT, Pa.—The contract for light- 
ing the streets of the city for a period of 
three years has been awarded to the Monon- 
gahela Light and Power Company at a rate 
of $70 per lamp. The contract in the aggre- 
gate amounts to about $22,000 a year. 


Jackson, Micu.—The Michigan Central 
Railway has awarded the contracts for the 
erection of additions to its shops near Jack- 
son, Mich., to George B. Swift & Company, of 
Chicago. Among these improvements an 
electric power-house to furnish heat, light 
and power to the factories is included. 


SoutH BETHLEHEM, Pa.—Mr. William H. 
Jacobs has been granted permission to erect 
poles and string wires on certain of the 
streets of South Bethlehem for the purpose 
of supplying electric light and power for 
commercial purposes. Several conditional 
clauses are attached to the ordinance grant- 
ing the permission. 


Houston, Tex.—Stockholders of the Hous- 
ton Light and Power Company have held a 
meeting and elected directors. Messrs. Blake 
Dupree and W. H. Chapman were among 
those elected. This company has a capital 
stock of $750,000. It has been organized for 
the purpose of furnishing light, heat and 
motive power to the city of Houston. 


Mo.ineE, Int.—A new power plant at an 
expense of about $100,000 is to be installed 
by Deere & Company. From this plant elec- 
tric power is to be furnished to each depart- 
ment. Electric motors are to be installed 
so that each department may have power 
independent of the other departments. The 
system used will be practically the same as 
the one at the plant of the Deere & Mansur 
Company. 


BIRMINGHAM, Ata.—The Birmingham Rail- 
way, Light and Power Company has pur- 
chased the Bessemer Electrical Company for 
about $25,000. It is said that the Birming- 
ham Railway, Light and Power Company 
will establish an electric light and power sta- 
tion at Bessemer, which is similar to the 
one in Birmingham. The construction of 
such a station would mean an outlay of from 
$250,000 to $300,000. 
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PARKERSBURG, W. Va.—The new exchange 
building which the Bell Telephone Company 
is erecting will be ready for business about 
February 1. 


JERSEYVILLE, ILt.—A franchise for ninety- 
nine years has been granted to the Calhoun 
County Telephone Company. The lines of 
this company will be connected with St. 
Louis. 


Et Paso, Tex.—An independent telephone 
system has been installed by Mrs. Brett, 
who comes from Kansas City, Mo. Mrs. 
Brett organized the company and had the 
system installed. 


Santa Rosa, Cat.—The Sunset Telephone 
Company is preparing to rewire the city for 
its telephone service within a short time: 
Improvements throughout the service are to 
be made by the company. 


PorRTLAND, IND.—A franchise has been 
granted to the Redkey Telephone Company 
to extend its lines. This company was in- 
corporated to operate in Jay, Wells, Black- 
ford, Delaware and Randolph counties. 


KENTON, OnI0—The Kenton Construction 
Company has been organized with a capital 
stock of $50,000. The object of the com- 
pany is to build telephone exchanges. The 
first work undertaken will be that at Orange, 
Tex. 


Brazit, Inp.—Arrangements for installing 
a telephone system have been decided upon 
at the meeting of the stockholders of the 
Citizens’ Telephone Company. It was de- 
cided to expend between $30,000 and $40,- 
000. 


IRONTON, OH10—The directors of the Law- 
rence Telephone Company have met. It has 
been decided to increase the capital stock 
from $24,000 to $50,000 for the purpose of 
developing the company’s property, which 
has been made necessary by the increase of 
business. 


McMINNVILLE, TENN.—The Citizens’ Tele- 
phone Company has been organized and 
elected its officers. Mr. Jessie Walling has 
been elected president and Mr. W. S. Lively 
general manager. This company is to be 
a competitor of the Cumberland Telephone 
Company. 


McComs City, Miss.—A number of gentle- 
men have purchased the stock of the Pike 
County Telephone Company. Among these 
gentlemen are Messrs. J. J. White and Dr. 
O. B. Quin. Dr. Quin has been elected to 
the presidency of the company. The lines 
are to be extended and the service improved 
generally. 


DuLutTH, MInNnN.—The work on the new 
line of the Consolidated Telephone and Tele- 
graph Company, between Duluth and St. 
Paul, has been completed as far as Moose 
Lake. Two bodies of men are at work in 
constructing the line, one at Miller and 
another near Harris. About forty miles of 
line still remain to be constructed. 


WAUNAKEE, WIs.—Two telephone com- 
panies are building systems, in Waunakee. 
The Dane County Telephone Company has 
a force of men engaged in setting poles 
under its franchise and a franchise has been 
granted to the Farmers’ Independent Tele- 
phone Company which is building an ex- 
change and also a line to Middleton. 


BaLTIMorRE, Mp.—At a meeting of the di- 
rectors of the Chesapeake & Potomac Tele- 
phone Company last week Hon. Bernard 
Carter, of Baltimore, and Mr. U. N. Bethell, 
of New York, were elected directors. There 
was no other change in the board of di- 
rectors. Mr. Bethell was elected president 
of the company, succeeding Judge Jere Wil- 
son, deceased. Mr. Bethell will also act as 
general manager of the company and will 
continue as general manager of the New 
York Telephone Company, of New York city, 


Lorain, Outo—The electric line between 
Lorain and Sandusky has been completed. 
This line is a connecting link between Cleve- 
land and Detroit. 


Hartrorp, Cr.—It is expected that through 
cars from Springfield to Hartford will soon 
be running by way of Warehouse Point and 
East Windsor Hill, the line having now been 
nearly completed. 


Nyack, N. ¥.—The Rockland County Trac- 
tion Company has anounced that its railway 
will be built and running by the first of May. 
It has not yet been announced just when the 
work of construction will commence. 


GLOUCESTER City, Pa.—The right of way 
for a trolley road between Gloucester City 
and Mt. Ephraim has been secured by men 
who are said to represent the South Jersey 
Gas Electric Traction Company. 


RocHEsTeR, N. Y.—The Rochester-Sodus 
Bay Railway Company has been authorized 
to increase its capital stock from $1,000,000 
to $1,750,000. It is said that this increase 
will be used for construction purposes. 


CoopPeRsBuRG Pa.—The Coopersburg trol- 
ley line has been nearly completed and cars 
to Allentown will soon be running. This 
railway has been constructed with ninety- 
five-pound rails and is stone ballasted. 


Rockrorp, Itu.—Mr. H. H. Clough repre- 
sents parties who are applicants for a fran- 
chise for an electric line through Marengo. 
It is said that this movement signifies the 
connection of the Rockford system with that 
of Chicago and Fox River Valley. 


Iowa Crry, Iowa—The construction of an 
electric line between Iowa City and points 
to the south and west is being agitated. The 
board of supervisors is to be asked to con- 
struct the bridge across the Iowa River so 
that it may be used by street railways. 


MontTIcELLo, N. Y.—The contract for con- 
structing the Monticello, Fallsburgh & White 
Lake Trolley has been let by that company 
to Macatee & Company, of Philadelphia. Part 
of the road between Monticello and Falls- 
burgh is to be completed by July 1, 1902. 


DoyLEstown, Pa.—Estimates for an ex- 
tension of the power-house of the Doyles- 
town Electric Company have been invited 
from sub-contractors by William Steele & 
Sons. The power-house is to be a one-story 
brick building forty by forty feet. 


FreMontT, OnIo—A large number of cars 
is being rebuilt at the Fremont shops of the 
electric railway to provide for the through 
traffic between Cleveland and Toledo. These 
cars are being equipped to provide the com- 
forts which are ordinarily found on steam 
trains. 


NEWCASTLE, Pa.—Those who are interested 
in the construction of the Newcastle & 
Sharon Biectric Railway Company have 
stated that nearly all the rights of way be- 
tween Newcastle and Sharon have been se- 
cured and that the work of construction will 
soon be started. 


LANCASTER, Pa.—The city council has 
granted the privilege to the Lancaster City 
Street Railway Company to extend its 
tracks and to the Lancaster & Strasburg, 
the Lancaster & Manheim and the Lancaster 
& Mount Joy railway companies to run over 
the tracks of the city lines. 


Mavucu CHunkK, Pa.—The railway exten- 
sion of the Mauch Chunk, Lehighton & Slat- 
ington Street Railway to Lehighton has been 
completed excepting the bridge over Beaver 
Creek. As soon as this bridge is completed 
trolley communication between Lehighton 
and Mauch Chunk will be established. 


LOUISVILLE, Ky.—Mr, Peyton N, Clarke is 
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interested in the building of an electric rail- 
way to connect Louisville with Mt. Washing- 
ton, Fairfield, Bloomfield and Bardstown. 
It is reported that northern capitalists are to 
be interested if possible. It is planned to 
build a road about forty miles in length. 


RomgE, N. Y.—The building of a rapid tran- 
sit line between Lindale and Rome is being 
considered by the officials of the City Elec- 
tric Railway Company. It is expected that 
Mr. Cunningham, of Washington, D. C., will 
soon meet the stockholders for the purpose 
of deciding whether the building of such a 
line is advisable. 


INDIANAPOLIS, IND.—The Union Traction 
Company, it is said, will straighten its lines 
in order to reduce the running time of its 
cars between Indianapolis and Muncie. The 
running time of the fastest cars between 
Indianapolis and Muncie is one hour and 
fifty minutes, and it is intended to reduce 
this time twenty minutes. 


WESTMINSTER, Mbp.—Those interested in 
the Washington, Westminster & Gettysburg 
Electric Railway Company have filed a 
mortgage to the Union Trust Company, of 
Philadelphia, to secure an issue of $1,850,000 
in five per cent gold bonds. This is said to 
be a preliminary step in the construction of 
an electric railway from Gettysburg to Wash- 
ington. 


CHATTANOOGA, TENN.—It is stated that 
negotiations have been practically com- 
pleted whereby the Rapid Transit Company 
will purchase the Chattanooga City Electric 
Railway Company’s lines. The sale of the 
Chattanooga Light and Power Company will 
also be included. The United Light and 
Power Company controls the Rapid Transit 
Company. 


ELIZABETH, N. J.—The directors of the 
Elizabeth, Plainfield & Central Street Rail- 
way Company have met and elected officers. 
Mr. Thomas C. Barr was elected president 
and Mr. John N. Ackerman, general man- 
ager. Mr. Barr is to have a general over- 
sight of the railway and Mr. Ackerman will 
pay special attention to the line between 
Elizabeth and Plainfield. 


NEw PHILADELPHIA, OH10O—The New Phila- 
delphia & Uhrichsville Street Railway Com- 
pany and the Canal Dover & New Phila- 
delphia Street Car Company have been con- 
solidated and passed into the hands of the 
Pomeroy-Mandelbaum Syndicate. An im- 
portant link in the proposed Cleveland- 
Wheeling trolley road is formed by the con- 
solidation of these two companies. 


SPRINGFIELD, On10—An issue of $50,000 in 
bonds has been authorized by the directors 
and stockholders of the Springfield & Xenia 
Traction Company. The money is to pay 
for the completion of the construction of 
the railway. This company was formerly 
known as the Little Miami Traction Com- 
pany, and it is said that it is now controlled 
by the Mandelbaum-Pomeroy Syndicate. 


JEFFERSONVILLE, IND.—It has been an- 
nounced that the building of an electric line 
to connect Indianapolis, New Albany and 
Jeffersonville will be begun March first, by a 
large force of men. It is the plan to connect 
at Seymour with a line which runs from 
Indianapolis to Franklin. Mr. Louis 
Schneck, of Seymour, is the president of 
the Jeffersonville, New Albany & Sellersville 
Rapid Transit Railway, which was organized 
a short time ago for building this line. 


HERKIMER, N. Y.—A certificate of merger 
has been filed with the Secretary of State 
by the following railways: Herkimer, 
Mohawk, Ilion & Frankfort Street Railway 
Company, the Suburban Railway Company, 
the Deerfield & Utica Railway Company, the 
Little Falls & Herkimer Street Railway Com- 
pany, and the Frankfort & Utica Street Rail- 
way Company. These companies are all to 
be consolidated into one company to be 
known as the Utica & Mohawk Valley Rail- 
road, 
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(ELECTRICAL SECURITIES 


The fundamental conditions of the stock 
market continue good and the country’s 
trade is very large and active. The most 
severe ordeal of late has been the collapse 
in Amalgamated Copper. The week closed, 
however, with the markets fairly strong and 
a general tendency toward advancement of 
prices. Local traction stocks were in de- 
mand and the leading electrical stocks held 
their own. At one time during the week 
there was considerable uneasiness respect- 
ing the money market. This seemed to have 
subsided, however, by Saturday. 

The bank statement was a very excellent 
one as it was expected that it would show 
considerable falling off in surplus. It pre- 
sented instead a gain of about $300,000. The 
surplus on December 21 amounted to $5,785,- 
325. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
DECEMBER 21. 








New York: Closing. 
fo a ees ae 64% 
OO aC Serres | eee 215% 
CAT REL. LCC entre Cnc reer: 281 
MME iho cols e Bec saratiedld swacane 134 
NN URS ois csics scar ceweeeawe 16334 
Minges@o,. ' MleG. <2. Sicwetaieinwe ss 188 
I, iN ee POR OM ean cc cae ele cs 166 
Telep., Tel; & CD. Co. 00.060 c0.02s 6% 


There was an advance in price of 
Western Union said to be due to a report of 
the consolidation of the Western Union Tele- 
graph Company and the Postal Telegraph 
Company. Prominent financial interests are 
said to be in favor of this consolidation, and 
also it is believed that the administration 
at Washington is in favor of a bill for the 
government ownership of the two systems. 

The Wall Street Journal states that Brook- 
lyn Rapid Transit was:bought during the 
week on advices from interests more or less 
closely connected with the property that the 
chances favored a moderate advance. The 
point was given that net earnings would 
show better during the winter months as 
less improvement work would be done, this 
kind of work being mainly responsible for 
the increased operating expense in the last 
month or two. 


Boston, December 21: ; Clo-ing. 
eine. hare. Ge TOR s occcns ces ome 163% 
NEE GET ocd c oes sc ersctlecce nace ens 17 
OO RS TOR. cnc cc cece sewes 133 
RR | 5 i a a 94 
Wrentinig.: WIG. 0 6s dec ctescees 13% 
Edison Elec. (rights)............. 3% 


The directors of the American Telegraph 
and Telephone Company have declared the 
regular quarterly dividend of 1% per cent 
and an extra dividend of % per cent, pay- 
able January 14 to stock on record Decem- 
ber 31. 

Westinghouse Electric and Manufacturing 
Company’s directors have declared the regu- 
lar quarterly dividend of 1% per cent on the 
preferred stock, payable January 2 to stock- 
holders of record December 21, 1901. 


Philadelphia, December 21: Closing. 
Blec. Co. of America............. 61% 
Pmdermnia.  THCC, 66 occ ce ccc sews 4% 
i gr 32% 
WENN Ole Bs, CR. cs Veele tla ceccs uae 116% 
rete Mn, PERO. ccs oa ob oes os o0s 60 
pg 3 Sai: eae ee 60 


The directors of the Electric Storage Bat- 
tery Company have declared the usual quar- 
terly dividends of 14% per cent on both the 
common and preferred stocks, payable Jan- 
uary 2 to stockholders of record December 
24, 


Chicago, December 21: Closing. 
Central Union. Tel... 0 65. .6..2. 40 
Chicago Edison Light............ 158 
CHICREG: TOM. oi2 3 eos deci eis 240 


Metropolitan El..,......... vec 6a eee 
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National Cartons. .:... vets. 19% 
National Carbon pf.............. $3 
COE SURGES... eccccowcoesecns 10% 
a Aer Sores 47 


Union Traction has been fined $50 for re- 
fusing to issue transfers from West to North 
Side lines. The decision is important as 
bearing on the company’s earnings. 

It is reported that Lake Street Elevated will 
be reorganized. It will take up the deben- 
ture bonds and issue 4 per cent bonds in- 
stead. It will own an electric plant and 
cease getting current from Union Traction. 


PERSONAL MENTION 


Mr. LEMUEL BANNISTER, who for the last 
five years has been the general manager 
of the British Westinghouse Company, has 
resigned. 














Mr. N. C. Hamitton, of Hamilton & Son, 
Wheeling, W. Va., has been in New Martins- 
ville, W. Va., subletting the contracts for the 
erection of the new electric light plant. 
The entire work is to be completed by the 
first of February. 


Mr. CHaRtes M. Morssg, of Buffalo, N. Y., 
has been appointed deputy engineer com- 
missioner of that city. Mr. Morse is a well- 
known civil and mechanical engineer and is 
manager of the Buffalo Engineering Com- 
pany. The appointment is a highly com- 
mendable one. 


Mr. W. E. WINNER has asked the com- 
missioners of Leavenworth County, Kan., for 
a franchise to build an electric railroad 
from Lansing to Lawrence. This line is to 
connect with the Kansas City-Leavenworth 
Electric Line at Lansing, and the line which 
is to be built from Kansas City to Topeka 
south to Tonganoxie. 


Mr. JoHn I. SaBin, president of the Chi- 
cago and Central Union Telephone com- 
panies, it is stated in a despatch from Chi- 
cago, will accept the presidency of the Erie 
Telegraph and Telephone Company, which 
is to be operated from Chicago. This, of 
course, will mean that the American Tele- 
phone and Telegraph Company has secured 
control of the company. This would place 
under the exclusive management of the Bell 
interests the five subsidiary companies of the 
Erie and prevent a disintegration of the Bell 
organization in controlling for its purposes 
all the territory of the United States. 





( AUTOMOBILE NOTES } 


A New <AvtToMosiLE Company — The 
Niagara Motor Vehicle Company has filed 
papers of incorporation in New York state 
for the purpose of manufacturing motors, 
dynamos and electric vehicles. Among the 
directors of the company are Messrs. Robert 
S. Weed and Charles A. Lindstrom, of Buf- 
falo. Mr. Lindstrom was formerly con- 
nected with the Hewitt-Lindstrom Motor 
Company, of Chicago. 





THE AUTOMOBILE CLUB oF AMERICA—The 
standing committees of the Automobile Club 
of America have been announced for 1902. 
The following gentlemen are the chairmen 
of the various committees: Dr. Schuyler S. 
Wheeler, the technical committee; Mr. Jef- 
ferson Seligman, the committee on runs and 
tours; Mr. J. M. Hall, the house committee; 
Mr. Albert R. Shattuck, the library com- 
mittee; General George M. Smith, the mem- 
bership committee; Mr. George F. Chamber- 
lin, the committee on laws and ordi- 
nances; Mr. A. Ward Chamberlin, the sign 
post committee; Mr. Albert R. Shattuck, 
the good roads committee; Mr. J. Dunbar 
Wright, the committee on foreign relations; 
Mr. Albert C. Bostwick, the racing com- 
mittee, and Mr. George W, Young, the audit- 
ing committee, 
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[| LEGAL NOTES ]} 


RESPONSIBILITY OF A COMPANY—A corpora- 
tion, such as a street railway company, 
buying the property and franchise of 
another, not intending consolidation, is held 
in Capital Traction Company vs. Offutt (D. 
C. App.) 53 L. R. A. 390, not to be respon- 
sible for the older company’s liabilities. 











LIABILITY OF A Ratmway Company—An 
employé of a passenger railway company, 
who accepts transportation from the com- 
pany as a mere gratuity, and not in con- 
sideration for his services, is held in Peter- 
son vs. Seattle Traction Company (Wash.) 
53 L. R. A. 586, to stand like any one else 
traveling on a free pass conditioned that 
the user shall assume risk of injury, not- 
withstanding the transportation would 
probably not be bestowed in the absence of 
the employment. 


RIGHTS oF COMPANY SUPPLYING MATERIALS 
To A ConTRAcToR—One who has furnished 
to a contractor materials which have not 
been paid for is held in Electric Appliance 
Company vs. United States Fidelity and 
Guaranty Company (Wis.) 53 L. R. A. 609, 
to have no right of action on a contract and 
bond in favor of a municipal corporation 
conditioned to erect a plant for it and turn 
it over free and clear of all claims for ma- 
terials, where there is neither an attempt 
to secure his claim nor any contract legally 
enforceable in his favor. 


SToRAGE BATTERTES—An opinion has been 
filed by Judge Coxe, of the United States 
Circuit Court, in the case of the Electric 
Storage Battery Company against the Na- 
tional Battery Company, the American 
Bicycle Company and Eugene W. Belknap. 
By his opinion the validity of the Electric 
Storage Battery Company’s Brush patent is 
sustained, and the National Battery Company 
is enjoined from the further manufacture 
and sale of storage batteries and from the 
further manufacture and sale of the Waverly 
electric vehicles equipped with infringing 
batteries. Mr. Belknap is enjoined from 
‘the further use of the Waverly electric 
vehicle. 





{ MiscELLANeous | 





ENGLISH RAILWAY CONSIDERING CHANGE OF 
MoTivE Power—The London & Northwestern 
Railway is said to be considering the ques- 
tion of electrifying its entire system. It is 
stated that the directors and experts who 
were consulted in the matter are of the 
opinion that the road could greatly improve 
and cheapen its service. 


New Car Company Works—Articles of 
incorporation have been filed by the Ameri- 
can Palace Car Company at Albany, N. Y. 
This company is capitalized at $5,000,000, of 
which $4,000,000 is common stock and 
$1,000,000 preferred stock. This company 
has been formed for the purpose of building 
and leasing railway cars and coaches, pas- 
senger, freight and street cars and other 
rolling stock. Messrs. Joseph H. Hoadley 
and William J. Arkell, of New York, are 
among the directors. 


LARGE NEW JERSEY POWER PLANT—The 
work of constructing the power plant at 
Columbia, N. J., is being pushed along 
rapidly by the Consolidated Power and Ice 
Company. A large dam has been built near 
the Delaware River for the purpose of gen- 
erating electricity from water power. Tur- 
bines are to be installed together with the 
necessary electric power in the power-house 
which is now being built. The power to be 
supplied will be used by the electric rail- 
ways in Pennsylvania and those which are 
soon to be built near it in New Jersey, 
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[ INDUSTRIAL ITEMS } 


THe LorAIn STEEL Company, Motor 
Department, Lorain, Ohio, closed a contract 
with the Union Traction Company, of Phila- 
delphia, for fifty four-motor motor equip- 
ments including controllers. 








THE KELLOGG SWITCHBOARD AND SUPPLY 
Company, of Chicago, has prepared a folder 
containing a special introductory offer for 
those who wish to install its telephone ap- 
paratus. This offer holds good until Feb- 
ruary 1, 1902. 


THE JEWELL ELECTRICAL INSTRUMENT CoM- 
PANY, Chicago, Ill., manufactures electrical 
measuring instruments for use with direct- 
current apparatus. A fine line of illumi- 
nated dial switchboard instruments has been 
prepared by this company. 


THe Hart MANUFACTURING COMPANY, 
Hartford, Ct., manufactures the Hartford 
rosettes for cleat, concealed and moulding 
work. These rosettes have been approved 
by the National Board of Fire Underwriters 
and possess many points of excellence. 


THe C. W. Hunt Company, West New 
Brighton, N. Y., is sending out a very inter- 
esting table prepared for convenient inser- 
tion in memorandum books, giving electrical 
expressions and their equivalents. These 
slips will undoubtedly be in popular demand. 


THe CHARLES WARNER Company, of Wil- 
mington, Del., has prepared an interesting 
cement and lime notebook for the year 1902. 
In this notebook are set forth the merits of 
Nazareth Portland cement and Cedar Hol- 
low limoid. Descriptions of the other lines 
of trade in which this company is engaged 
are also given. The company will be pleased 
to mail a copy of this book to any one upon 
application. 


THe AMERICAN STREET RAILwAy ASSOCTA- 
TION has issued its report upon the twen- 
tieth annual meeting which was held at 
Madison Sauare Garden, New York city, in 
October. This report contains many fea- 
tures of interest to street railway men. In 
it are included lists of the members of the 
association, papers read at the meeting and 
the discussions. The names of the exhibi- 
tors are also given. 


THe ELectric APPLIANCE Company, Chi- 
cago, has prepared a blank which contains 
questions to be filled out. The answers to 
these questions give the company data re- 
garding the condition of the plant as regards 
its requirements for lighting and enable it 
to furnish the lights which are best suited 
to the conditions. It would seem that such 
a blank would be of great use to many who 
have such plants in charge. 


THE OSBURN FLEXIBLE ConpuIt Company, 
21 Park Row, New York, reports its factory 
running night and dav turning out the new 
and flexible conduit “Flexduct.” This con- 
duit has been approved by the Boards of 
Fire Underwriters. It is thoroughly flexi- 
ble and can readily be bent around posts. 
angles of floors, etc., and possesses manv 
other points of excellence. The company is 
issuing a booklet on “Flexduct,” which will 
be sent on application. 


THE Bristotr ComMpany, Waterbury, Ct.. 
has prepared a circular in which is described 
its standard recording thermometers. These 
thermometers are designed for use in mash 
tubs, tanks containing liquid and closed 
spaces which are under pressure or vacuum. 
These thermometers are very useful in places 
which are very difficult of access and where 
it is desirable and often necessary to have 
the temperatures recorded. Copies of this 
circular will be sent upon application. 


ELECTRICAL REVIEW 


THE AMERICAN ScHOOL OF CORRESPOND- 
ENCE, Boston, Mass., is able to offer each 
year a limited number of free scholarships 
in its engineering courses to deserving and 
intelligent young men. The scholarships 
for 1902 are now at the disposal of the 
trustees and applications for them will now 
be considered. The courses of study offered 
by this school include nearly all branches 
of engineering and these scholarships should 
be of great value to deserving young men of 
limited means. 


THE WESTERN ELECTRICAL SUPPLY Com- 
PANY, Of St. Louis, is sending out a neat 
circular which should prove valuable to con- 
tractors and construction men. This cir- 
cular illustrates a new unit type of com- 
bined switch and enclosed fuse carrier. By 
carrying a small stock of these fuse carriers, 
panel boards can be built on short notice. 
This would seem to be very useful to con- 
tractors in saving the delay of having to 
order boards from the manufacturer. 


. Mr. A. E. Coreate, 56 Pine street, New 
York, is manufacturing a wiring computer 
which should be of great use in electrical 
work. It is designed for the busy man who 
is engaged in wiring and will tell him very 
conveniently three important facts which 
he must know; viz., the size wire he should 
use for a given loss of volts, current and 
distance, the several carrying capacities of 
wires, and the equivalent carrying capaci- 
ties of wires. This instrument should find 
a wide use among men engaged in any kind 
of wiring for electric currents. 


THE GENERAL ELEcTRIC CoMPANY has 
issued a very neat catalogue describing its 
Edison incandescent lamps for isolated 
plants. The main lamp sales offices are lo- 
cated at Harrison, N. J. In this catalogue 
only incandescent lamps for isolated plants 
for voltages of 90 to 125 and 200 to 250 are 
included. A catalogue describing all classes 
of incandescent lamps has also been issued 
by this company. This catalogue gives many 
points of interest about lamps for use in 
isolated plants and should be of use to men 
who have charge of such installations. 


THE CENTRAL ELectric Company, of Chi- 
cago, Ill., has issued a price list especially 
adapted for those who wish to secure tele- 
phones and telephone supplies as quickly as 
possible. A large amount of data regarding 
these supplies is contained in this catalogue, 
which will be sent to any one upon applica- 
tion. The company desires to call atten- 
tion to the D & W telephone protector which 
embodies a lightning arrester. line fuses and 
sneak coils upon which a descriptive bul- 
letin has been prepared that will be mailed 
to anyone who is interested in this material. 


THE PARAGON FAN AND Motor Company, 
of New York. has issued bulletin No. 64, in 
which its multipolar motors and generators 
are described. In this bulletin are given 
the efficiency curves for these machines and 
very neat pictures of the different parts. 
The same company has also prepared bul- 
letin No. 61 of its bipolar power motors and 
generators. The curves for the efficiencies 
of these machines are also given together 
with illustrations of the different parts. 
These bulletins should be very useful to 
those who have need to purchase such ap- 
paratus. 


THE KEYSTONE ELECTRICAL INSTRUMENT 
Company, Philadelphia, Pa.. is at present 
putting on the market a fine line of electrical 
measuring instruments. It has designed a 
switchboard instrument which has the same 
system as the one employed in its illumi- 
nated dial instruments. but differs only in 
length of scale and style of case. The com- 
pany especially recommends this instrument 
for use in isolated plants and on feeder cir- 
cuits in electric lighting or street railway 
installations. A new catalogue of these in- 
‘struments will be sent by this company upon 
application. 
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[ NEw INCORPORATIONS | 


BELLEFONTAINE, OHI0O—Miller Storage Bat- 
tery and Electric Company. $20,000. 


Maxton, N. C.—Carolina Electric Com- 
pany. $50,000. To furnish light, power and 
heat. 





IRONTON, OHIO—The Lawrence Telephone 
Company. Increased its capital stock from 
$24,000 to $50,000. 


Sreeuin, Tex.—Seguin Milling and Power 
Company. $50,000. MIncorporators: J. T. 
Holmes, Walter Nolte and others. 


KENNETT SqQuaRE, Pa.—Hlectric Specialty 
Company. $25,000. Stockholders: Dr. A. W. 
Gregg, James M. Worrall and others. 


NacogpocHEs, TEx.—Texas Central Tele- 
phone Company. $10,000. Incorporators: E. 
C. Branch, W. S. Beeson and W. S. Patton. 


WINTERS, RUNNELS CouNTY, TrEx.—The 
Winters Waterworks Company. $10,000. 
Incorporators: F. L. Pierce, J. W. Murray 
and others. 


DuLutH, Minn.—The Black River Falls 
Company of Minnesota. $50,000. To manu- 
facture electric power for lighting and manu- 
facturing in St. Louis County. 


Martroon, Itxi.—Farmers’ Mutual Tele- 
phone Company. $10,000. To operate a tele- 
phone system. Incorporators: J. F. Miller, 
J. F. Brewster and A. G. Hildreth. 


Jersey City, N. J.—Power Equipment 
Company. $6,500,000. To manufacture mo- 
tors, etc. Incorporators: Charles H. John- 
son, John D. Elwell and John R. Simmons. 


Houston, Tex.—Houston Lighting and 
Power Company. $750,000. Directors: Blake 
Dupree, W. H. Chapman, of Houston; How- 
ard C. Lewis, E. L. Carr and others of Sche- 
nectady, N. Y. 


New York, N. Y.—The Grinnell Electric 
Cable Construction and Apparatus Company. 
$250,000. Directors: Henry B. Grinnell, 
Oscar A. Doering and Frank E. Thompson, 
all of New York city. 


Campen, N. J.—United States Light Manu- 
facturing Company. $1,000,000. To manu- 
facture light, etc. ‘Principal office, 320 Mar- 
ket street. Incorporators: Paul Morris, C. 
Townsend Blake and others. 


Jersey City, N. J.—United Gas and Elec- 
tric Company. $4,000,000. To manufacture 
gas, etc. The principal office of this com- 
pany will be the Corporation Trust Com- 
pany, 15 Exchange Place, Jersey City. In- 
corporators: Edward P. Meeker, Frank B. 
Pierce and others. . ; 


BurraLo, N. Y.—Niagara Motor Vehicle 
Company. To manufacture motors, dyna- 
mos and electric vehicles. $25,000, divided 
into 250 shares. Its term of corporate ex- 
istence is ninety-nine years. The directors 
for the first year are: Robert S. Weed, H. I. 
Slater and Charles A. Lindstrom, of Buffalo, 
and others. 


INDIANAPOLIS, INpD.—Greensburg, Shelby- 
vile & Batesville Traction Company. $10,- 
000. To build a line between Shelbyville and 
Greensburg, giving the Indianapolis inter- 
urban line connection with Greensburg, as 
a road is now being constructed from In- 
dianapolis to Shelbyville. Directors: Louis 
Zoller; Sherman P. Minear, Charles R. Porter 
and others. 


Atpany, N. Y.—The Lake Shore Traction 
Company. $28,000. To construct a trolley 
road twenty-eight miles long connecting 
Westfield and Silver Creek, Chautauqua 
County. The directors are Arthur C. Wade, 
William R. Reynolds and others of James- 
town, N. Y.; Arthur B. Ottaway, of West- 
field; Fred R. Green and Harry D. Kirkover, 
Jr., of Fredonia. 
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ELEGTRIG CONDENSERS 


WM. MARSHALL, Manufacturer 


Standards a Specialty 


709 Lexington Ave., New York 














(Opecially reported for this journal by E. S. 
Duvall. solicitor of patents, Loan and Trust 





Building, weeiagton, i * Copies of any 
Ty nn a Rae The Handsomest Calendar 
of the season (in ten colors), six beautiful 
heads (on six sheets, 10x12 inches). a 
ductions of paintings by Moran, issued by 
688,813 Composition of matter as a ] General Passenger Department, Chicago, 
non-conductor of electricit x Milwaukee & St. Paul Railway, will be sent 
i. y; on receipt of twenty-five cents. Address 
Ancira, New York, N. Y. F. A. Miller, General Passenger Agent, 


688.817 Brush-holder; W. E. Baker, | Chic#8°- 








ISSUED DECEMBER 17, 1901. 








New York, Y.—A_ brush-holder 





which comprises a fixed support, an 
arm freely movable thereon, a socket 
for the brush on the arm, a relatively 
large screw-threaded lateral opening 
being formed in the socket, and a nut 
adapted to be screwed into said open- 
ing to secure the brush in good contact 
with the socket. 

688,828 Speed-regulating device for 
overhead electric carriers ; A. S. Clift, 
East Orange, N. J.—A carrier for over- 
head electrio railways. of a brake and 
means for applying said brake with a 
force proportional to the steepness of 
the grade down which the car is 
running. 


* 688,855 Earth-conductor for light- 


The Charleston Exposition. 


REDUCED RATES VIA THE PENNSYL- 
VANIA RAILROAD. 





During the continuance of the South 
Carolina Inter-State and.West-Indian Ex- 
position, to be held at Charleston, S. C., 
from December 1 to June 1, the Pennsyl- 
vania Railroad Company will ‘sell excursion 
tickets to Charleston and return from all 
points on its line at reduced rates. These 
tickets will be sold daily from November 30 
to May 31, and will be of two descriptions: 
Season tickets, bearing a final limit of 
June 3, 1902, and eleven-day tickets, good 
to return within eleven days, including 
date of sale, but not good after June 3, 
1902. These tickets will not be good to 
stop off en route. For rates avd further 








ning-conductors ; P. Immich, Charlot- | Particulars apply to Ticket Agents. 
tenburg, Germany. 
688,861 Electric furnace; C. A. 


Keller, Paris, France 


688,869 Mechanism for raising con- 
tact-shoes on third-rail systems; S. H. 
Libby, Schenectady, N. Y.—A railway, 
a vehicle, means fortransmitting power, 
a power collector carried by the vehicle 
and adapted to engage with suid trans- 
mitting means, and means adapted to 
be engaged by the. moving vehicle to 
cause the collector to be withdrawn 
and held from, and to resume and be 
held in, engagement with said trans- 
mitting means. 

688,873 Electric mining machine ; 
E. C. ’Margan, Chicago, Ill. 

688,886 Encased electric time-alarm; 
A. P. Sehloss, New York, N. Y. 


688,891 Semaphore operating de- 
vice ; J. Shoecraft, Eskridge, Kan. 


PATENTS. 


Caveats, Trade-Marks, 
Copyrights and Designs. 





Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 
Service. 





My office close to U. S. Patent Office. 


PERSONAL ATTENTION GIVEN— 
20 YEARS’ EXPERIENCE. 


Book “* How to Obtain Patents,” etc., 
sent free. 


E. C. SICCERS, 





mailed on 
scribed ina 


16 Ashburton Place, -  - 


york. 
a... PR Be Be pe yo 
circular 


L. E. KNOTT APPARATUS co., 


BOSTON, MASS. 








Electrical Machinery 


For 


Power and Lighting. 


Milwaukee Electric 
Company, 


Milwaukee, Wis. U. S. A. 
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ELECTRIC HEAT 


ING APPARATUS 


All Kinds for All Purposes 
Hadaway Electric Heating and Engineering Co. 


107 Liberty Street, 


W YORK 
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PARSELL 


& WEED, 


MoDDEL MABERS. 


Electrical, Experimental and Fine Tool Work 
Write for — 


The Franklin Gas Engine 
Com a ae Write for Gas 


n Square 


Sets of Castings an: 
Engine 


Material ; 


ed Parts and 
2 No. 2. Telephone, 156 


THE FRANKLIN MODEL SHOP, 


129-138 West Sist ees epee 


Row York Mew > 












CASE BROTHERS 


MANUFACTURERS OF 


INSULATING 4ND 


FULLER BOARDS 


All Grades and Thicknesses 
we! Heavy Special Boards to Order 


oot promptly filled from 
eaten solicited 


Highland Park, Conn. 





“ STELLARG” 





The Best Arc 
Lamp Made 
JOHN A. HAMBLIN 


12 Beverly St., Providence, R. I. 





(Continued on page 38.) 














Mn THE SCHWERDTLE STAMP CO., 
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JF ARS MACH PLATES-CHECKS:) 
BRIDGEPORT,CONN. 


“'Why-.and How” 


Do you wish to understand the Bistory ot 





918 F St., N. W., WASHINGTON, D. C. 
PATENTS cor 


EDWARD S. DS. DUVALL 


(Formerty with Benj. Butterworth, 
late Commissioner of Patents), 
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SCIENCE the eve “day industrial re Patent lawyer, 
be oo American and Foreign Pateats 
——————+ fiat you have seen and Secured Promptly. Moderate Fees. 
Wo expldie the - e explain ——————, wondered at? 
things pth | AND | How done, and Bes REO A 
pas wants Se 0 Why done, le Infringement Suits. interference Cases. 
een ee way8?! | Opinions on Scope or Yalidity of Patents. 
Interesting and accu- Expert Examinations ef Patent Office 
rate—a combination INDUSTRY Records. 
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Abstracts of File Wrappers of Applications 
befora Patent. 
OFFICES: 


LOAN & TRUST BUILDING, 
OPP. PATENT OFFICE, 


WASHINCTON, D. C. 


6 Cents ins Stam Capi ‘ia tue? 

m , 

Trlal Subscription. You ee "wilt tke wer e 
SCIENCE “AND Wt INDUSTRY, 


$1.00 PER year. 
An Illustrated 




















Monthly Magasine. SCRANTON, PA. 
Agent for EsTABLISHED 1880. iat 
United Sta GEO. H. BENJAMIN, M. E., Ph. D. a ¥ 
tes 45 BROADWAY, N. Y. References. 
and Foreign Specialty: The preparation of specifications tor 
patents requiring an expert knowledge of the arts 











IMPERIAL ARC 


LAM PS Enclosed long 








for both alternating or direct current. 


inside or outside use. 


Adapted for 
Simplicity of design and 


elegance of finish embodied in its construction. 
The prices will interest you.... 


EDWIN Il. 


WILLIAMS, 


18-20 E. 42d St., New York 


See ELectAicar Review oF Nov. 9. 











J. Wm. Middendorf, Pres. 


R. Lancaster Williams, Vice-Pres. 


E. C, Hathaway, 


A. H. Rutherfoord, Treas. 
Howard P. Page, Sec’y and Auditor’ 
General Manager. 


Railways and Light Co. of America 


Executive Orrices, ConTINENTAL Trust Bipc., Bartimorg, Mp. 


Finances, Builds, Purchases Electric Railways, Electric 
Lighting Properties, Waterworks, 
Ice Plants, etc. 


Examinations made and reports furnished on all classes 
of industrial properties 


CoRRESPONDENCE SOLICITED 
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PATENTS. 
(Continued from page 387.) 


688.915 Induction coil ; D. H. Wil- 
son, Chicago, II]. 


688,919 Electrostatic instrument ; 
G. L. Addenbrooke, Westminster, 
England. 


688,922 Electric railway ; R. Bing- 
ham, West Haddonfield, N. J. 

688,988 Igniter for gas engines ; J. 
Eckhard, Brighton, N. Y. 

688,964 Quadruple-relay crossing- 
signal; B. N. Parrish, Jackson, Mich. 

683,970 Fire-protector for telephone 
cables ; F. D. Saylor, St. Louis, Mo.— 
A tubular sheet of spring gauze, pro- 
vided with an asbestos covering and 
lining, and adapted to be sprung open 
to encircle a telephone cable. 

688,982 Automatic electric switch ; 
A. H. Adams, London, England. 

688,995 Electric heater; E. E. Gold, 
New York, N. Y.—Comprises an in- 
sulating open-work support, consisting 
of a grid of parallel bars separated to 
form ventilating spaces, said grid being 
formed of one piece of enameled sheet 
metal, slotted to form said spaces, 
longitudinally corrugated to form the 
bars, und transversely corrugated tu 
form successive depressions in the bars, 
and a helix of resistant wire stretched 
across and supported by said bars, and 
lying in said depressions. 

689,005 Apparatus for feeding sheets 
of paper to printing machines, etc. ; 
Max Koenig, Guben, Germany. 

689 096 Electrical apparatus; T. B. 
Kinraide, Boston, Mass.—Comprises a 
plurality of intermittent, high-poten- 
tial, generating units, and means for 


uniting them in a _ unidirectional 
discharge. 
689,128 Automatic electromagnetic 


time-switch ; J. Sachs, Hartford, Ct. 
689,130 Alternating-current meter ; 
K. O. F. Schrottke, Berlin, Germany. 
689,138 Electric clock ; H. Seewald, 
Possneck, Germany. 
(Concluded on page 40.) 








SIGNALOID 


THE MOST PERFECT 
AND RELIABLE... 


Coloring and 
Frosting Liquid 








INCANDESCENT 
ELECTRIC LAMPS 


Will never peel, chip or 
crack, and the color will 
outlive the life of the lamp 








MANUFACTURED BY 


SIGNALOID CHEMICAL WORKS 
Jersey City, N. J. 














Pennsylvania Railroad Company 
will Issue Clerical Orders 
for 1902. 


The Pennsylvania Railroad Company an- 
nounces that clerical orders will be issued 
for the year 1902 to ordained clergymen 
having regular charge of churches located 
on or near the line of its road. 

Application blanks may be obtained of 
ticket agents, and same should reach the 
General Office by December 21, so that 
orders may be mailed December 31 to cler- 
gymen entitled to receive them. Orders 
will be issued only on individual +: lica- 
tion of clergymen when made on blanks 
furnished by the Company and certified to 
by one of its agents. 














ELECTRIC LAUNCHES 


A PAYING INVESTMENT AT PARKS AND PLEASURE RESORTS 


can’t Explode 


SIMPLE IN CARE 


No Heat = 


No Smoke = 
THE BLECTRIC LAUNCH COMPANY 


RELIABLE IN OPERATION 


Avenue Aand North street 
BAYONNE CITy, N. J- 











How did you learn the addresses on this page? 
Tell the advertiser WHEN YOU WRITE to him. 





OLD POINT COMFORT, RICH- 
MOND AND WASHINGTON. 





Six-Day Tour via Pennsylvania 
Railroad. 


The first of the present series of person- 
ally-conducted tours to Old Point Comfort, 
Richmond, and Washington via the Penn- 
sylvania Railroad will leave New York and 

hiladelphia on Saturday, December 28. 

Tickets, including transportation, meals 
en route in both directions, transfers of 
passengers and baggage, hotel accommo- 
dations at Old Point Comfort, Richmond, 
and Washington, and carriage ride about 
Richmond—in fact, every necessary ex- 
pense for a period of six days—will be sold 
at rate of $34.00 from New York, Brooklyn, 
and. Newark ; $32.50 from Trenton; $31.00 
from Philadelphia, and proportionate.rates 
from other stations. nara 


Tickets to Old Point Comfort only, in- 
oe luncheon on going trip, one and 
three-fourths days’ board at The Hygeia or 
Chamberlain, and. good to return direct by 
regular trains within six days, will be sold 
in connection with this tour at rate of 
$15.00 from New York; $13.50 from Tren- 
ton; $12.50 from Philadelphia, and pro- 
portionate rates from other points. 

For itineraries and full information apply 
to ticket agents; Tourist Agent, 1196 
Broadway, New York; 4 Court Street, 
Brooklyn ; 789 Broad Street, Newark, N.J ; 
or Geo. W. Boyd, Assistant General Pass- 
enger Agent, Broad Street Station, 
Philadelphia. 


OLD POINT COMFORT ONLY: * 24 











E7"fwasee LAM 


HANDLES THEM AT ANY 
HEICHT OR ANGLE 





REPLAGER and CLEANER 


Incandescent Electric Light Manipulator Co, 


116 Bedford St., Boston, Mass. 


) 


P 














REUTERDAHL ELECTRIC C0. PROV. R. 1. 








se 


MANUFACTURERS OF 


PacTonry: 
OekKare Ave. 
BROoKtivn. 
Send for 
Iluetrated 


Catalogue. 





W. R. OSTRANDER & CO. 


22 DEY STREET, NEW YORK. 
Speaking Tubes, Whistles, 
Annunciators. 
Electric and Mechanical Bells, 














Thorough [nspections 


Insurance against Loss or Dam- 
age to Property and Loss of 
Life and Injury to Persons 
caused by 


Steam Boiler Explosions 


J. M. ALLEN, President. 

WM, B. FRANELIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary. 

L. B. BRAINERD, Treasurer. 

L. F. MIDDLEBROOK, Asst. Sec. 

















Pan-Amer 
Expositi 
Buffalo, 1 


The Mietz & Weiss ! 


Gas and 
Kerosene Engine 


Automatic, Simple and Reliable. 
Close Regulation. 


Storage Batter po 
purposes. Send for Catalogue. 


A. MIETZ, 


128-138 Mott St., 





CHEAP POWER 


Awarde: 
Gold Medal 


For Electric Lighting, Gharging 
wer 


New York 


ican 
on 


901 











the plant by a 
CLOSES T 





an electric button. 


“SUPERIORITY COMMANDS RESPECT.” 


THE “MONARCH” 


ENGINE=-STOP SYS’TEMI. 


Over 600 of these SYSTEMS in use on many of the largest plants in this country. With the use of the MONARCH 
SYSTEM it is impossible for an engine to run away ; engine can also be stopped, in case of emergency, from any portion of 
NO CONNECTION WITH THE GOVERNOR. 
E THROTTLE. INVESTIGATE. Write for Illustrated 1901 Catalogue. 


HIGHEST AWARD 
PAN-AMERICAN EXPOSITION, 1901. 





“SAFE, SWIFT, SURE.” 


IT 


CONSOLIDATED ENCINE-STOP CO. 


Successor to The Monarch Manufacturing Co., 


Waterbury, Conn. 
L. W. SWEET (N. A. S. E.), General Manager. 
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WIRE- CABLE-TAPE 























PROFIT 
BY OTHERS’ 
EXPERIENCE 











SALES AGENTS 
264-266-268-270 FIFTH AVENUE, CHICAGO 

















THAT a STORAGE BATTERY is an Indispensable 
y er y adjunct to Railway and Lighting Plants. 
ALSO 





One THAT the “GOULD” embodies in its construction 


the highest development in the art of battery 
manufacture 


Kn OW ony Office, 25 W. 33d St., New York Works: Depew, N. Y. 











Object Lesson No. 3 


Illustrating the way a Battery of 
“Cplorive Hecumulators” 


reduces fluctuations on the Generators 
of a Railway Power-House. 


Send for Bulletins describing 
Railway Installations. 


THE ELECTRIC STORAGE BATTERY CoO. 


Allegheny Avenue and 19th Street, Philadelphia, Pa. 
38 N ee Orriczs—— 
uw Yorx: San Franotsco: HILADELPHIA aa: 


Boston: Cuca 
roo Broadway 60 State Street Marquette 1 Bldg. eee Bldg. Wainwright" Bldg. Nevada Block New Haglund Bidg. Amqueny Eee mae St. Michigan Electric Co. 
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¢ GENERAL ELECTRIC 
; COMPANY'S 


Type M Control 
















GROUND 





* 


Soe ae Swrrene roar 7 










COUPLER, “ Be Sa 
“ ‘CONNECTION BOX. > 3 x “* EONNEC TION BOX 














: CONTACTORS 
I ge a a i we ih tt 
















An effective, substantial and simple system for operating electric railway 
motors. Cars may be run either singly or in trains of any size from 
f any one controller. The load is equally distributed among motors 
) because all contactors (or motor controllers) act in positive synchronism 
simultaneously with the movement of the master controller handle. 


| me _EXCELS IN.SAFETY AND DURABILITY. 

















General Office : 


SCHENECTADY, 
N. Y. 
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Measuring the new 


BABY 


Made by 


LEA ELECTRIC MFG. CO. 
ELWOOD, IND. 






NORTHALL 
SWINGING 
COVER 
ENCLOSED 
ARC 

LAMP 

FOR 

ANY 
VOLTAGE. 


Send for 





Catalog. 
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BULLOC Kk 


Discriminating adver- 








tisers use the 


Electrical 
Review 


Every week in the 
year. It is the busy 
man’s electrical jour- 
nal. In it you will 
find the earliest pub- 
lications of electrical 


events. 














ze 


ENCLOSED ARC LAMPS 


FOR ALL 
VOLTAGES 


Central Tribe 
Direct Carbon Feed 
Balanced Arc 
Positive Cutout 


Indoor or Outdoor Use 


WRITE FOR OUR 





BULLETIN 7020 
WESTERN ELECTRIC CO. 


AMERICAN ELECTRIC CO., St. Paul, Mian. ; STANDARD ELECTRIC CO., Cincinnati, Ohio; 
CALIFORNIA ELECTRICAL WORKS, San Francisco, Cal.; KILBOURNE & 
CLARK CO., Seattle, Wash. 
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STAMPED ON AN ENCLOSED ARC LAMP 
--- REPRESENTS... 


Latest Development 
Highest Efficiency 
Unequaled Quality 


Manufactured for Direct and Alternating Current 


Series and Multiple 


Manhattan General Construction Co. 
Sales Office, 120 Broadway, New York N ewark, N. J. 


~~ 


We 








ee 
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DIEHL ENCLOSED MOTORS 


Exclude 
Smoke 
Dust, Fumes 
Etc. A very 
Important 
Feature for 
Exhaust 
Purposes 
Commutator 
Easily 
Accessible 


Compact 
Symmetrical 
High Grade 


ATTACHED TO ALL MAKES OF WHEELS AND BLOWERS 
SEND FOR CATALOGUE 


DIEHL MANUFACTURINC CO. 


MAIN OFFICE AND WORKS 
3 BULIZABETEPwOoRn’T, N. J. 


‘gt eel ) 




















IN A DYNAMO 


You can move the Induced Coils, 
with the Inducing Coils station- 
ary; 








You can move the Inducing Coils, 
with the Induced Coils station- 
ary ; or 


You can move MAGNETIC LINES 
OF FORCE ONLY, leaving BOTH 
coils stationary, if you know 
how. 


This is what is done 
in the best machine 
of its class, 


The... 
WARREN 
Alternator. 





250 K.-W. WARREN ALTERNATOR. 





9 Rumsey Electrical M’f’r’s’ Ce., g. B. Cohe, J. H. Gates & Ce., Thes. Muir & Bon, 
1817 Filbert 8t., Philadelphia, Pa. 149 Broadway, New York. 18-15 Monadnock Block, Chicago. Detroit, Mich 
C Iron City Engineering Co., H. B. Warren, Sandy Hill, N. Y. Western Electrical Supply Ce., 
s 410 Penn Ave., Pittsburg, Pa. (For North’n and West’n New York & New England States.) 8t. Louis, Mo. 
Smith-Courtney Ce., Johnson Law Co., 


©. W. Hebsen, Kilbourne & Olark Co., 
SANDUSKY, OHIO, v.s.a Waco, Texas. 815-817 Second Ave., Seattle, Wash., Pacific Coast Agts. Richmond, Va. Jacksonville, Fla. 
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THRESHER # #2 


Generators 
and 


Motors 


| are unsurpassed in 


4 Efficiency, Durability, 
! Regulation 


Made in all sizes and of such 

MSS Types as are adapted to the 
Thresher Engine Type Generator requirements of Electric 
Lighting, Railways and Power 

Transmission # # # # # # 


The Thresher 
Electric Co. 


RAAR 


Main Offices and Works 


Dayton, Ohio, U.S.A. 


New York Office 


120 Liberty Street Ring and Brush Rigging 
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Bullock Railway Generators 


Give Perfect Satisfaction because They Are Well Designed and Carefully Built. — 





200-K.-W. Bullock Engine-Type Railway Generator. 


We Build Any Size Desired. 


SALES ORGANIZATION: 


BULLOCK ELECTRIC MFG. CO., WAGNER ELECTRIC MFG. CO., 
825 CINCINNATI. U. S. A. ST. LOUIS. 














RAY 


BGA GREG RIRNMAG INS 
Hes | \ malted, anything BARE RADAR 
Be: i KG 


DYNAMOS # 


» 


YN eale 


MOTORS , 




















pot z ‘/ Are made suitable for all volt- \\AS EAS NAS SS DAS ASANS 
ty in construction and of the KM?¥$$ MWS \ 
a highest possible efficiency. _ mee ag 
THE ROBB | -ep= Se 
. SSNAMPAAPP DFG DH NESE 
tock carried in New York, address 136 Liberty Street SH SS SS 
8 din New Y d 136 L ys XS \ . os 
WHEN WRITING TO ADVERTISERS ECHR . I | \ mm: 
MENTION THIS PAPER BALERS Fe \ e KE \\ 


Made in sizes of 7; H. P. to 
te 
Main Office and Works: SPRINGFIELD, OHIO —=— a \ ~~ 
Bullock Switchboards | : 
| p 2 { 











eS \ 


S SHER 


PIT AN Nika lie 
NAGS 






MATERIAL BY ELECTRICITY. 


Send for Circulars Nos. 11, 12 and 14. 
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When Your 


stock-keeper reports that his tape has all dried up tell him 
that in future he can avoid such losses by seeing that the 


right name is on future consignments of tape. 


Electrical Tape 


should not dry out in the stock-room and you can buy 
under our guarantee. 


PPPDPPPPPPPPPPPP PPD 


Avoid short-circuits CAUSED by the acids of insulating 
varnishes, we shall be pleased to explain the chemical 


principles involved. 


PIPPDPPPP PPP PPP PPP, 


Whenever you get weary of using foul smelling insulating 


paint we can convince you of an advantageous change. 


Address all inquiries “INSULATION DEPT.” 


Massachusetts. Chemical Co. 


200 Summer Street, BOSTON, MASS., U.S. A. 


Insulation Plant and Rubber Works, Walpole, Mass. 


Authorized Agencies carrying Stock of Genuine Goods: 


ST. LOUIS ELECTRICAL SUPPLY CO. W.R.GARTON CO. IMPERIAL RUBBER CO. 
1118 Pine Street 118 Jackson Boulevard 132 Liberty Street, 
sT. LOUIS, - - MO. CHICAGO, ILL. NEW YORK 


F. J. DOWN PHILIPP MUHSAM PERSICANER & CO. 
Harpenden, Herts Alexandrinenstrasse 11 Vienna and Budapest 
ENGLAND BERLIN, GERMANY 
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SIEGRIST SYSTEM, 


AUTOMATIC LUBRICATION----PATENTED. 
THE GREAT OIL AND LABOR SAVER. PAYS A BIG INTEREST ON THE INVESTMENT. 
NOT AFFECTED BY HEAT OR COLD. PLENTY OF OIL UNDER ALL CONDITIONS. 
OWNERS AND CONSULTING ENGINEERS ARE INSTALLING IT ALL OVER THE WORLD. 


A LIST OF USERS FURNISHED SIEG RIST LUBRICATOR CO., Ay we 0) 0) Kn, (0 Oe. 


BY ADDRESSING 








CHICAGO EDISON COMPANY NOVELTY ELECTRIC COMPANY 
REPAIR SHOPS. THe CONTE a ie 


Insulated Wires, Okonite and Manson Tapes. - 











76 MARKET STREET, CHICAGO. TELEPHONE, MAIN 1280. 
First-Class Equipment in all Shops. ee tye tatfean ’s Registers, fs 
esting ells jurners. c : 
OPEN DAY AND NIGHT. PROMPT ATTENTION. ag dene on Rall 
Dynamos, Armatures, Motors, Are seg Instruments, FOR 0. K. Dry Batteries, the best made. 
© ’ nter 
none Shops; Cabinets, Eve. STANDARD PAINT GO. 
ITHD. ectr ompounds. 
esos at stb ain OROUSE-HINDS ELECTRIC CO. 
Changeable Headlights for Electric Cars. 
Our Paten P = 
iia “i il Every Description of Electrical Material, 
Telephones, Switchboards and Supplies. 
and Copper Gaskets ““NECO” xi ee Lamps. salle me Made. 








They save steam and make WRITE US FOR PRICES. 


absolutely tight joints 





U. S. MINERAL WOOL CO. BULLOCK and BEST are synonymous 
terms as applied to Electric Machinery 


106 West Street 
NEW YORK, - N.Y. 








[SHELBY LAMPS ii 














CID Cary Spring Works S i RI N G S 
avrmgriers: | All the small springy used 
ee THE WALLACE BARNES CO. 
VY ay 7 Wir e and Springs Bristol, Conn. Established 1857 
For Machinery, Motors, 


Clocks, Music Boxes and Submit samples or specifications 
for quotations 


all kinds of Electrical 
Pempeits 2-3: 3 ts ASK FOR CATALOGUE A A. 


+4 60 2 ee 2 804 




















a 








H. N. FENNER, President. J. F. BLAUVELT, Agent. RUSSELL W. KNICHT, Treasurer: 


NEW ENCLAND BUTT COMPANY, 


MANUFACTURERS OF 


MAGHINERY for INSULATING ELEGTRIGAL WIRES, 


Bralding, Taping, Winding, Twinn ng, Cabling, Stranding, Polishing and Measuring Machines. Cable Covering Sateen, © : 











FINE CASTINGS A SPBUCIALTY. 


304 PEARL STREET, - - - PROVIDENCE, R.|., U.S. A. 
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| A Combination that Can't be Beat 


NEW TYPE 


Warren Alternator 








No Moving Wire 

No Collector Rings 

No Commutator 

No Brushes to Trim 
and Adjust 


Moloney Transformers 








Have the Highest Efficiency, Closest Regula- 
tion, Smallest Copper and Core Losses and 
are the best Transformers on the Market. 


Two Years’ Guarantee 


Let us send you bulletins, descriptive 
matter, prices, etc., on this apparatus. 


WESTERN ELECTRICAL SUPPLY CO. 


ST. LOUIS, MO., U. S. A. 
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russek = WIRES AND CABLES 


FOR EVERY SERVICE. 


For Underground, Aerial and Submarine use, 
“Safety” wires and cables have the indorsement 
of some of the largest users in the United States. 
Write for our booklet containing the ¢: xperience 
of users. 





The es Insulated Wire & Cable Co. 


LEONARD F. REQUA, 225 to 239 WEST 28th STREET, 
GENERAL MANAGER. NEW YORK. 














Bullock Motors seen 








The CLARK’ Wire 


FOR SWITCHBOARD, 


RAILWAY AND 
er "CLARK WIRE™ MOTOR USE 
sizes of stranded 
a flexible weed = 
pee eo with 
otis 
ey 


ee ‘asnoree oughly 





wmeauenens Beto my eon ae. .~ r the he past 10 years and has 
me Se We guarantee our insulation n wherever used, Aerial, Under. 
pend ices are as low, if n ot lower than any cher fret 


. Bu abn and o 
——— rene We nd our Bet prices are ag iow, iPnot jowar than any other Are 
r quan 


Eastern Electric Cable = 


oe HAMPSHIRE STREET, BOSTON, MASS. 
HenryA Clark, Treas. and Gen. Manager Herbert H. Eustis, Prest. and Electrician 








Americal rt gn 


Flexible Interior Conduit. 





ALL SIZES CARRIED IN STOCK 





THE 


NEW ENGLAND ENGINEERING 
COMPANY, 


Waterbury, = = Ct. 











OE ve fe af ofr afer ae nfo se af ofr ae ae afer afer afr afer oe afer ae afr ae afer ae afer ae afer ae afr afe se afr 


There Is No Higher-class 





J. W. GODFREY, Manager Sales, 


Ot she fe fe ofr afer afer afer af safe oft ofr ofr ofr afer afr af oe oe ofe ofe 


India-rubber Insulation 
For Wires and Cables than 


Habirshaw. 


Authorized Manufacturers of the 
ATTIX FLEXIBLE TUBE Wire. 


The India-Rubber and Gutta-Percha Insulating Co., 


Main Office, Glenwood Works, 


15 Cortlandt Street, New York. 


a af af fs fs ahs af fe af fe fs fs fe fe fe of fe fs fe fe fe aha sf fs she fe aff af fo afe 





YONKERS, N. Y. 
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ELECTRICAL REVIEW 


PHONO-ELECTRIC 


TROLLEY WIRE 
‘ITS 


TOUGH 





HOMOGENEOUS THROUGHOUT 


HAS HICH TENSILE STRENCTH, HIGH ELASTIC LIMIT 
AND GREAT TOUGHNESS. WILL GIVE SECURITY 
AND PERMANENCE TO YOUR LINES 


Gime BRIDGEPORT 
' amc CRASS CO. 











NEW YORK 








MILLS, BRIDCEPORT, CT. 
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WILLARD L. CANDEE, 
H. DURANT CHEEVER, 


GEO. T. MANSON, General Supt. 


Managers. 
W. H. HODGINS, Secretary. 


1889 1893 


PARIS EXPOSITION WORLD’S FAIR 


MEDAL MEDAL 
FOR RUBBER FOR RUBBER 
INSULATION. : INSULATION. 


TRADE MARK 
Cee eee 


THE STANDARD FOR RUBBER INSULATION, 


Sole Manufacturers of 


OKONITE WIRES, OKONITE TAPE, MANSON TAPE, 


CANDEE WEATHERPROOF WIRES. 


THE OKONITE CO, 


253 BROADWAY, N.Y. | 
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THE OKONITE CoO., Ltd. 
253 Broadway, Ne ork 
GEO. T. MANSON, General Supt 
W. H. HODGINS, Secretary 


WILLARD L; CANDEE 
H. DURANT CHEEVER | Managers 
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Railway 
Feeder Wires 
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Manutacturers of — 
Electrical Products 


Who are desirous of advertising during the present season for influencing 
electrical and mechanical buyers throughout the world, will do well to 
consider the advantages offered by the ELecrricat Review for the next 
few months. For those who aim to find markets in the electric light- 
ing, telephone and telegraph, and street railway fields, and among the 
general electrical supply dealers, this journal will offer more compre- 
hensive facilities than at any time during its career. The particular 
method by which these interests are reached beyond the journal’s 
regular subscription list will be of benefit to advertisers, the idea 
being to still further enlarge its list of subscriptions and to offer 
unequaled opportunities to advertisers. 

Within the last twelve months the paid subscriptions received by 
the Evecrricat Review have been greater by several times than that 
of any preceding period of its twenty years’ existence. 

Competent critics are pronouncing the editorial and reading pages 
the most comprehensive, the best illustrated, most up to date, and of 
greater value to the busy man than any other publication of the kind 
in the world. 

We believe that at the present time more copies of the ELECTRICAL 
REVIEW are printed, circulated and read than of any other electrical 
weekly in the world. | 

The second issue of each month is an Export and Domestic 
Number (the next November g), offering a considerable extra 
circulation to advertisers, both in this and foreign countries. 

Correspondence solicited. 


ELECTRICAL REVIEW 


NEW YORK 
CHICAGO = 2 e LONDON 
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Sprague Multiple Unit System. 


of control for ——— 





Elevated, Undergrouad, Suburban and Trunk Railways 


A method of train operation 
and control by which any num- 
ber of motor cars and any 
number of cars without motors 
can be combined into trains at 
will and operated from any one 
of as many points as desired 
through master switches and a 
controlling line common to all 
the cars. 





The Sprague Electric Company 
furnishes the only Multiple Unit 
Controlling Apparatus that has 
passed the experimental stage, 
has become fully standardized 
and has demonstrated beyond 
question its commercial value 
by years of successful operation 
under exacting conditions of 
service. 


The Sprague Electric Company’s direct current generators and motors are unequaled for efficiency, durability, compactness 


and commercial value. 


Shops, Central Stations and Isolated Plants. 
The Sprague Electric Company also manufactures the greatest variety of interior conduits and appliances of any company 
in the world, and is the only conduit manufacturer making a complete conduit system including all accessories required 


from outlet to outlet. 


They represent the highest type of light and power apparatus for Railway Power Plants, Machine 


SPRAGUE ELECTRIC COMPANY 


New York 


Boston St. Louis 


Baltimore 











ATTENTION! — - 


Electric Railway Companies 


STERLING-MEAKER CO. 


“Sterling” Fare Registers 
‘“Meaker” Fare Registers 
“Sterling” Safety Brakes 


J. H. CARSON, President 


141-155 East 25th Street, New York 


MANUFACTURERS OF 


“Sterling” Sand Boxes 
“Sterling” Fenders 
Bell Cord, Etc. 












The “MORRIS” 


RAIL BOND 


ALL STYLES AND SIZES ° 


Full 98 per cent conductivity 

Made to full size, on scientific principles 
Perfect expansion in the rails, both 
mechanically and electrically 

Guaranteed to be all of the above 


SEND FOR CIRCULAR 





MORRIS ELECTRIC Co. 
15 Cortlandt St.; New York 





POWER TRANSMISSION AT 
60,000 VOLTS 


am Possible by the use of 


LOCKE *“ VICTOR”’ 


Type Insulators, Tested at Factory to 
120,000 Volts 
Adopted by the 
BAY COUNTIES POWER CO. 
STANDARD ELEC. CO. OF CAL. 
For the Longest and Highest Voltage 
Lines in the World 
FRED M. LOCKE 
Victor, N. Y., U.S.A. 


Send for Catalogue No. 5. 5 Fon ask for Surface 
Leakage 





JOHN panes & CO., 33 New Montgomery St. 
ncisco, Pacific Coast. 


“our Bldg. Seattle, Wash. 


WM. E. PECK & CO., 100 ly go ~ ?—d York, 
Australia, Mexico, So. A! 


GUIDO TOLUSSO, Via Torino 61, — n. Bealy. 
One and one-half million Locke 
Insulators in daily use. 

















The ELECTRICAL REVIEW 


is quoted by the press of the country from eight 
to ten times more than any other electrical 
weekly published in America. This means that 
it is alive. 
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“HARTFORD” ROSETTES 


FOR CLEAT, 
CONCEALED AND 
MOULDING WORK. 


Approved by the NATIONAL BOARD OF 
FIRE UNDERWRITERS. 


Cap and bases interchange- 
. able. 
Positive lock and sure con- 
tact. 
Cap can not be loosened or 
contact lessened by shaking 
or puliing on the cord. 














“CONCEALED.” 
THE 4 ART MEG. C0 ) HARTFORD, 
al, | CONN, wscsen 
Over 
Ten Thousand 
Miles in 
Use. 





CONTI INUOUS RAIL JOINT CO. of AMERICA. 
General Offices: Century Building, 142 Market Street; Newark; N. J. 








aBullock Electric Mfg. Co., Cincinnati, U.S. A. 








MASON CONDUITS. 


Terra Cotta Vitrified. 


Salt glazed. Do not absorb water and 
when preperly iaid are indestructible by 
the elements. Being salt inside as well 
as out, they offer little or no resistance 
by friction in drawing cables. They are 
in use in nearly all leading cities—Ha- 
vanna, Providence, Boston, Washington, 
Baltimore, Philadelphia. -- 


The Potomac Terra Cotta Co., 


36 Corcoran Bidg., Washington, D. C. 





NEW YORK AGENTS: 


MORRIS ELECTRIC 
COMPANY, 


{S Cortlandt Street. 














BULLOCK and BEST are synonymous 





terms as applied to Electric Machinery 








Do wou want Roll Drop or Drop Forged Pure Lake 


ce — CGAUCE AND ANCLE 
ND YOUR ORDERS TO 


Gommutator Bars 1 ries cir diitine o. 
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LATEST CLOSED CONDUIT 


Srore™, = 





Fig. 1 shows the working conductor and one of 
the circuit-closers, consisting of aluminum 
or copper stem and iron collar-head. 


closers drop back, leaving the sectional rail ‘“ dead.” 


FLECTRIC 


This system uses a sec- 
tional conductor (third-rail), 
under each section are placed 
the contact-making devices 
shown in Fig. 1. These con- 
sist of mercury cups mounted 
in insulating blocks and con- 
nected with the main feed. 
In each cup the circuit-closer 
is seated. All circuit-closing 
contacts are of carbon. The 
car carries two electro-magnets 
(shown in Fig. 2), attracting 
upward the _ circuit-closers. 
Thus the section of rail is 
energized, while as soon as 
the car passes the circuit- 


RAILWAYS 











Fig. 2 shows the electro-magnets attached to 
the car, hinged to which are the current- 
taking devices. 


The entire system laid in a space 8 x 10 inches. 


Perfect working model car on 28-foot track in operation at offices of the Company 


THE BAY STATE TRACTION COMPANY F. W. TOPPAN, Secretary and Soe 


Bennett Building, 93-99 Nassau Street, New York City 


Telephone No. 2491 Cortlandt. 

















DIAMOND H 


PUSH SWITCHES 


a Single Pote 











are also designed in self- 
contained wall case. This 
type will be found satis- 
factory for use in old 
walls and in woodwork, 
and in all cases where 
a suitable receptacle for 
switches was not provided 
in the building construction. 
These cases are made of 
cold rolled steel, galvanized, 
and openings are in bottoms 
for entrance of wires or 
flexible conduits. 








Doubie Pote 








Dial Indicasing Switch 





HART 


S/R SWITCHES 








92 UNION PLACE, 


HART «xo HEGEMAN 






ere wart HARTFORD, CONN. 








in Push Switches. 


and Appurtenances . . . 





When you buy «“ Diamond H” Products you buy the best 
Send for a Catalogue of Push Switches 


HART MFC. Co. 


HARTFORD, CONN. 


4-Way 
































Tripie Pole 
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«¢ The Recognized Authority on Wiring and Construction ” 7TH EDITION 


—The Electrical Journals of the United States 


7TH YEAR 


YEARLY AVERAGE 65,170 TOTAL COPIES SOLD 36 180 


BY H. C. CUSHING, JR., A.I.E.E. 


Evecrricat ENGINEER AND INSPECTOR 





/ 


ADOPTED FLEXIBLE LEATHER COVER (POCKET 81ZE) $1.00. 


By the Fire Underwriters of the United States 
By Cornell University and other leading Technical Colleges and Schools 





By over 36,180 Electrical Engineers, Central Station Managers, Coatractors 
and Wiremen Sent post-paid upon receipt ot price, by 
BECAUSE 
It is the only book on Wiring and Construction kept strictly up to date ELECTRICAL REVIEW PUBLISHING CO. 
it contains all the necessary Tables, Formule and illustrations, for all systems 13 Park Row, L 
it settles disputes, and if referred to before wiring will prevent disputes Box 339. NEW YORK. 
A TEE ETT IBIS | 
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FALL IS HERE 


With its long evenings and increasing | 


LIGHTING LOAD 


Some stations put in new apparatus to meet it. 
Some string new circuits—Anything to keep the 
lamps bright and the customers satisfied. 

But what’s the use of a bright efficient lamp inside 
a dull shade? Why not look out to see that the 


SHADES are 
EFFICIENT 


There are all kinds of shades—good, bad, indiffer- 
ent. The wrong kind and the right kind. The 
right kind is made by -----+-+-+-+-+-+-::-. 


™ Phoentx Glass Comp’y 


Pittsburgh New York Chicago 
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We ANALYZE Fuel Oils, Coals, Metals, Waters, Iron Ores, Laboratory Department 

Cements, Lime-rock, Clays, etc. 
ASSAY LABORATORIES now finished; all kinds of Gold, Silver DEARBORN DRUG & CHEMICAL WORKS 

and other metal determinations and assay work can 27, 28, 29, 30, 31, 32, 33 and 34 Rialto Building 

be done. 

CHICAGO, ILL. 
WE DO NOT INSPECT NOR FURNISH ENGINEERING ADVICE 
STRICTLY LABORATORY WORK ONLY WM. H. EDGAR, President. Telephone, Harrison 1373 
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The Brown Hoisting Machinery Co. 


SOLE MAKERS OF THE 


WESTON SAFETY CRABS AND WINCHES 


The Weston Crabs and Winches 
are the only SAFETY CRABS and 
WINCHES on the market. 

The handles must be turned back 
to lower the load which is always 
suspended where it is stopped. The 
HANDLES CANNOT FLY BACK. 


The Telescopic Topmasts of the 
America’s Cup Defenders, COLUMBIA 
AND CONSTITUTION, are manipulated 
and controlled SOLELY BY 
MEANS OF THE WESTON 
SAFETY LOWERING DEVICE. 









































is pretty good size. If 
you want one, though, 
we're ready to build it. = <= 
Our entire line is in OF “wang WS 
great demand. 
e Merit explains & 
the matter. A goou 








“‘The Phoenix Never Dies”’ 


thing is sure to be found aan 
, ti 

out. The crowded con- |} | “9” wont" MAM OFFICE AND 

dition of our works Carbon and STANDARD SINGLE POLE WINCH. —— 


proves that we have CLEVELAND, OHIO, U. S. A. 
been discovered :: :: Battery » NEW YORK. PITTSBURG. | a 


SALES ORGANIZATION 


BULLOCK \WAGNER Specialties aioeed aan 
Matteo)! | 4. Ne nen oo wae| | WATER-WHEEL | Reet RT 
Them Right GOVERNORS, The aes Works, 


Quality, Price and Conditions “ , 


LOMBARD 
WATER-WHEEL 
GOVERNORS 


el sifeae f are the only ones that really govern. 
= es) Ab THEY ARE GUARANTEED 


g 
=a to give the most accurate regulation 
‘ ¥ f= i] attainable. 
EDISON PRIMARY BATTERIES sal ESS LOMBARD GOVERNOR CO., 
Formerly known as the Edison-Lalande. - 36 Whittier St., Roxbury, BOSTON, MASS. 


— “i ~~ § Water Wheels 


SLOT MACHINES, || 4 a i) ©6WILL NOT FREEZE. For Heads of 3 Feet to 2000 Feet. Especially adapted to all kinds of 


auromosies, | —— | ELECTRIC POWER AND LIGHTING PLANTS 


LROAD SIGNALS, ||] SS | Recent tests at Holyoke, given below, enable us to guarantee. 
— 5 cua TER The Largest Power ever obtained from a wheel of the same di- 
CROSSING BELLS, jj} a | PORTABLE ameter. The hi ever obtained for the same power. The 
SMALL MOTORS, =| : "work 














ELECTRIC MFG.C? 
CINCINNATI, O. 


























Booker Carbon 
Battery Co. 


ST. LOUIS, MO. U. S.A 





IN WRITING TO ADVERTISERS SUBSCRIBERS 
WILL CONFER A FAVOR ON US AND ALSO ON 
THE ADVERTISERS BY MENTIONING THAT THEY 
SAW THE ADVERTISEMENT IN ELECTRICAL 


REVIEW. Bullock Power Plants 



































‘highest mean Ges when running from half to full pm. We 
guarantee also: A runner of the greatest possible strength. A gate 
unequaled in quickness and ease of opening and closing. 

Test ofa 46 in. Samson, Jan.26,97,\Test of a 35 in. Samson. Feb, 1.’97 
Gate Hoad|,20v: |O0- Ft. Horse | Por |Gate Head Rev. |Gu. Ft./Horse| Per 
Pr. Min, |Pr.Seo, |Power|Centipen| 2°! Pr. Min. |Pr. Seo./P 


Tull} 15.00) 144.00 | 172.69 |240.97/82.03)F all brn 194. 
15.04) 188.12 | 155.08 |228.61/84. 6.56) 187 
15.11) 127.67 | 188.24 |191.06/83. 17. . 
15.88) 181.50 | 112.65 |162. 80/80, 17.54) 176.40] 68.82 
16-47] 126.87 90.04 |127.73/75. {17.68} 168.50} 57, 


JAMES LEFFEL & CO., Springfield, Ohio, U. S. A. 








ETC. ,.. 3 aT _ afi Full Description in 
| Booklet No. 17. 





eee 
2 


EDISON MANUFACTURING COMPANY. 


Facto Cranes, New Jersey, U.S. A. New York Office, 135 Fifth Avenue. 
Chicago Office, 144 Wabash Trenue. Foreign Departaent, 15 Cedar Street. New York. 
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110-120 Beekman Street, N. Y. = | 
FACTORIES, NEW YORK AND MILFORD, CONN. | 
MANUFACTURERS OF | 


Telegraph, Telephone, Railway # Electrical Supplies 


7 Instruments, Batteries, Wire and Line Equipment 


We havé purchased the entire plant, good will, machinery and patents of the National Electrical Mfg. 
Co., of Milford, Conn., and will continue the manufacture of District Messenger Call Boxes, Fire-Alarm 
Boxes and Apparatus, Burglar Alarm and Watchmen’s Boxes, etc., etc., making improvements in every 


department, with new and up-to-date machinery, expert workmen and the best materials. We assure our patrons low prices, consistent 
with the class of goods we furnish, and prompt delivery of all orders placed with us. 











NOTE—We own and are 
sole manufacturers under 
all patents of the late 
JESSE H. BUNNELL 














Steel Lever Key with Legs 









New Giant Sounder 








Write for prices, 


catalogue and learners’ 


We can ship all kinds manual, free on receipt 


of Telegraph Instruments of postage 


and supplies immediately 








+ on receipt of order 














The Beekman Medical Battery 





We are the largest manufacturers of telegraphic goods 
in the United States and supply the best quality of 
instruments and electrical supplies to the trade at the 
lowest prices 
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| Induction 
Coils 


Made any desired length. 
Primary and Secondary made 
to any desired Resistance. 


Electro 
Magnets 


For Telephone Work. Wound 
by machinery to any reason- j 
able specification for BARE | 
or COVERED WIRE. | 


























Spark Coils, Induction Coils, Ringer Magnets, Drop 
Magnets, Switchboard Magnets and Magnets of 
all kinds. Either Ordinary or Duplex Winding. 


WRITE FOR PRICES AND CIRCULARS 














VARLEY DUPLEX MAGNET COMPANY 


Fisher Building, CHICAGO PHILLIPSDALE, RHODE ISLAND 





























AMERICAN TELEPHONE PRACTICE 


By KEMPSTER B. MILLER, M. E. 


518 large pages, profusely illustrated with 380 
$3.00 diagrams and cuts of apparatus $3.00 


A book for the telephone man. It is an encyclopedia of useful infor- 








mation concerning telephony. 

It gives complete specifications, enabling you to intelligently order 
apparatus from manufacturers, and to properly supervise the installation 
of an exchange, large or small. 

It describes in simple language the theory and practice of modern 
telephony, including circuits, mechanical construction and operation of 
telephones and switchboards. 

A complete description is given of storage batteries, their care and 
maintenance; of aerial and underground line construction, and, in fact, 


all the important matters which telephone men need to know. 








Third Edition now Ready Sent Prepaid on Receipt of Price 


ELECTRICAL REVIEW 


13 Park Row = = = = «& « «= »s New York 
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-|KELLOGG 


SWITCHBOARD 
AND SUPPLY CO. 


Manufacturers of 


HIGH-CLASS TELEPHONE EQUIPMENTS 


Emphasize the 
fact that they were 


AWARDED the ONLY 
GOLD MEDAL.. 


PAN-AMERICAN EXPOSITION, 1901 
— FOR—— 


Excellence of “Systems and Apparatus” 





We Call Especial Attention to the Reasons for this Award 
by the JURY on AWARDS eee 








Factory and General Offices: 233 South Green St., Chicago . 
CLEVELAND, Electric Building. NEW YORK, 346 Broadway © 
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KEYSTONE ELECTRICAL 
MEASURING INSTRUMENTS 


Are the evolution from years of close study for the accomplish- 
ment of the highest standards in elec- 
trical measuring. Their construction 
is, in every detail, as accurate, careful, 


“2 correct, permanent 
Portable Wattmeter. 
as the present state of ; 
Type “K” Switchboard Voltmeters 
the mechanical and and Ammeters. Illuminated Dial. 
electrical arts allows. Further, many advanced 





engineers believe with us that Keystone Instru- ”” strament. °°" 
ments now mark a degree of success beyond any sels se attain- 
ments in electrical measurements. re wt wt 


KEYSTONE ELECTRICAL INSTRUMENT CO. 


9th Street and Montgomery Avenue, Philadelphia, Pa. “nae 
New York: 15 Cortlandt St. Boston: 170Summer St. Chicago: 613 Manhattan Bidg. Current Circuits. 

















if you have a resistance to measure, do it in 


aii mane Ammeters, | |™ | ELECTRICAL REVIEW 


Rheostats, ae REACHES ELECTRIC LIGHT STREET RAILWAY AND TELEPHONE 


OFFICIALS WHO HAVE THE AUTHORITY TO BUY EQUIPMENTS. 
Brushes. 














F.B.SAGE @ BRO. 


++ SUCCESSORS TO... 


Voltmeters, Ammeters, 
and Volt-Ammeters ... 




















AMERICAN ELECTRIC SPECIALTY 
COMPANY. 
ne Pe 
oy N.Y. " Sonat Sinees 
A Direct READING OBMMETER 123 LIBERTY ST., N. Y. wamiaus fi Testing forge 
RELIABLE. Circuits, Etc. 











L. M. PICNOLET, 


Manufacturer of ELECTRIO INSTRUMENTS, and ELEO- 
TROTHERAPEUTIO APPARATOS. 


78 Cortlandt Street, New York. 





Bullock Dynamos 



















ae AGENTS W ANTED In writing to advertisers, subscribers will confer a favor 
by mentioning that they saw the advertisement in 
one in each town to ride and exhibit a sample 1901 model 


gor 
bicycle of our manufacture. YOU CAN MAKE $10 TO the ELECTRICAL REVIEW. : ea : : : 
$50 A WEEK besides having a wheel to ride for yourself. 








1901 Models cic $10 to $18 













700 & 99 Models «:::. $7 to $12 
500° Second Hand Wheels¢3 to $8 


Chicago retail stores, 


Entirely Satisfactory 


The Cumberland Telephone and 
Telegraph Co., Nashville, Tenn., 
write :—‘' Replying to yours of the 
14th inst. with reference to Leeds 
Portable Testing Set would say that 
we are pleased to advise you that this 
set is entirely satisfactory.” 

It is real economy to any Tele- 
phone Exchange to have a Leeds 
Set on hand for testing lines, locat- 
ing faults, etc. Catalogue free on 
request. 


JAMES G. BIDDLE 
Stephen Girard Bidg., . Philadelphia 


ae abs 7 + atgg 
we 


We ship any bicycle ‘ON APPR L to 
anyone without a cent deposit in APPROvA allow 


10 DAYS FREE TRIAL, 2c. 


no risk in ordering from us, as you do not need to pay 
a cent if the bicycle does not suit you. 
Wee", 2S wheel until you written for our 


FACTORY | PRICES a and FREE TRIAL OFFER. 
This liberal offer ualed and is a guarantee of 


iat 
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THAT VERY HOT WATER going | 


into the boilers saves repairs is a 
self-evident fact, and one daily dem- 
onstrated in the Power Plant of every 
character. How to secure and main- 
tain the desired degree of heat in feed- 
water has long been a troublesome 
question. We, in producing the per- 


REVIEW 











fected 


eee ease ee SERRE: NNR RENEE fl 





have settled the difficulty. 


Green’s Fuel Economizer in Course of Erection 


~GREEN’S 
ECONOMIZER 


Taking the water from the hot well at 110 
degrees, our Economizer will heat the feed-water above the boiling 
point, and you are enabled to make your auxiliaries condensing or 
electric driven, thus not only saving by utilizing waste heat in the 
Economizer but also by gaining the greater efficiency on your auxiliaries, 


it and at the same time always have a reserve of HOT WATER to meet 





any sudden demands for power. 

In ELECTRIC LIGHT, POWER SUPPLY AND TRACTION PLANTS 
this saving is particularly demonstrated. 

Used with any type of boiler without stoppage of works—complete 





Built for Trenton Gas and Electric Plant 











plants installed with different systems 
of draft. 

We have equipped over 350,000 
BOILERS—Do you need more convinc- 


. ing. argument? See our _ booklet, 


“Green’s Economizer,” containing 
fuller description, also testimonials 
from users. 


THE GREEN FUEL ECONOMIZER CO., 


Sole Manufacturers in the U. S. A. 


Matteawan, N. Y. 
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FORT WAYNE ELECTRIC WORKS 


(INCORPORATED.) 


SEARCHLIGHT PROJECTORS 


FOR 
HAND, PILOT HOUSE AND 


DISTANCE CONTROL. 


















Built in Sizes from Nine 
to Twenty-four Inches. 





All our Searchlight Projectors are equipped 

with Focusing Lamps, which retain the 
at Focal Point of the 
5 A od ot oA od od od od gos 


Are constantly 
Reflector. 





WRITE FOR BULLETIN NO. 1018. 


Main Office & Factory - FORT WAYNE, IND. 


An, Mn, An, Mn, Mn, Mn, As, Mn, Ml, Me, Mn, Ln, Mn, Mr, An, A, Mn, Ms, Ml 
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Parsell & Weed....ccccsccccccccccccccccccce’ 41 
Burnley Battery Manufacturing Co....... OD Meare EMRE os vncds ceseesssecesss eeesnsen - 48] Kneeland Reflector Co. .....scccceccccecce 83 | Pelton Water-Wheel Co....... wey 52 
Cc Forest City Electric Work.....+++++se.. 18 | Knott Apparatus Co., L. E.........+++++s, 1 Pennsylvania R. R......... eccnanhans cont 
FOr Bale. .ccccccccccccccccce vce eveesccce Phoenix Glass Co 
Oary Spring Works...........sceseeseseees 10 | Fort Wayne Electric Works............ sores L PURO OO ccs ccc sch veitcc<sasseeste 
Case Bros......ssecsscsesesceres seeveevsese Sf Metiak, Ti ccsssese peor snnsen ce sesseeseees 52! Lea Electric Manufacturing Co........... 5 Phillips, Eugene F., Bare and 
Central Electric Co. .......... sess ---++ 3 Leffel & Co., James..........0006 ceeee cee 22 Paillipe Insulated Wire Co 
Central Manufacturing Oo......... «.++.. 49 G Lindsley Brothers Company........,..... 49 | Pignolet, Louis M 
Century Telephone Construction Co..... ur { Locke, Fred M 18 Potomac Terra Cotta Co., Th me 
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BISHOP CABLES LICHT ALL ELECTRIC BUOYS 








ELECTRICAL REVIEW 


ESTABLISHED IN 1847 


Bishop Gutta Percha Co. 


420-426 EAST 25th STREET, NEW YORK, N. Y. 


MANUFACTURERS OF 


HIGH-CRADE INSULATED 


WIRES and CABLES 


Central Stations and Electric 
Railway Companies should send 
for Samples of our Special 
Strands and Flexibles—for Car 
and Station Wiring... 


If you want good insulation, go to the BISHOP. If SHODDY will answer, Bishop don’t have it. 


HENRY A. REED, Treasurer. 











J.H. BUNNELL & CO., 


20 Park Place, New York. 





TRADE MARK. 


Manufacturers, Importers and Dealers in 


TELECRAPH, TELEPHONE, RAILWAY AND 
ELECTRIC LICHTING SUPPLIES, INSTRU- 
MENTS, BATTERIES, INSULATED 
WIRES AND LINE EQUIPMENT. 

ANNUNCIATORS, BELLS, BURGLAR ALARMS, SWITCHES, PUSH- 
BUTTONS, NICKEL-PLATING OUTFITS AND SUPPLIES, MEDICAL 
BATTERIES, ELECTRODES, ETC., ETC. 

We will send FREE on application our 


No. 18 General Catalogue, Telephone Catalogue, 1901 Fan Catalogue, 
Catalogue of C. & F. Electric and Scientific Toys, Catalogue of 
Electric Heating Devices or our Student’s Manual for learning 
Telegraphy. 


NOTE WELL our NAME and ADDRESS, 


J.H. BUNNELL & CO., 


20 Park Place, New York. 


P.O. BOX 1286. 














PePorrrwvvy oo? > > > 


Electric Lights «« Fans 


FOR RAILWAY PASSENCER CARS 


Electricity generated from Car Axle while car is in motion, and 
supplied from storage battery when car is stationary. The ‘‘Axle 
Light” equipment is automatic in its operation. Each car carries its 
own lighting apparatus. Cost of maintenance insignificant. 


WRITE FOR ILLUSTRATED CATALOCUE 





GENERATOR APPLIED TO CAR TRUCK 
A, Dynamo ; B, Driving Pulley on Axle; C, Armature Pulley; D, Flexible Gearing 
K, Tension Spring; FFFF, Hangers. 


CONSOLIDATED RAILWAY ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY 


100 Broadway 


l, Wi 4 J. L, WATSON, Seo, and Treas, 
INO. T. DICKINSON, General Agent, 


ce-Pres. and Gea. Mgr. 519 The Rookery, Chicago, Ill. 


New York 
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NOW READY. 


Pocket Size, Flexible Leather, 1000 pages, with innumerable Illustrations, Diagrams and Tables. 
PRICE S5.00. 


Flectrical Engineer’s Pocket-Book 


By HORATIO A. FOSTER, 


Member Amer. Inst. E. E. Member Am. Soc. M. E. 


(With the collaboration of eminent specialists.) 


The most complete book of its kind ever published, treating of the latest and 


best practice in Electrical Engineering. 


List of Contributors 








SECTION REVISED BY 
Symbols, Units and Instruments Prof. Samuel Sheldon 
Resistance, Electrical Measurements Prof. Samuel Sheldon 
Cable Testing Mr. Wm. Maver, Jr. 
—_e Conductors (Properties of) Prof. Samuel Sheldon 
re) Conductors (Relation and Dimension of) Prof. Samuel Sheldon 
fo) Electric Lighting Mr. Townsend Wolcott 
x Lightning Arresters Mr. Townsend Wolcott 
a Electric Street Railways Mr. John S. Griggs, Jr. 
Y Storage Batteries Mr. Townsend Wolcott 
ww Telephony Mr. Herbert Laws Webb 
8) Magnetic Properties of Iron Prof. Samuel Sheldon 
20 | Electromagnets Mr. Townsend Wolcott 
ek) Determination of Wave Form Mr. Townsend Wolcott 
Electricity Meters Prof. Samuel Sheldon 
YL << Dynamos and Motors Mr. E. B. Raymond 
ov Dynamos and Motors, Standard and Test Mr. E. B. Raymond 
o~ iscsi itbieatiaa § Mr. Walter S. Moody 
= “) ee ne (Mr. Townsend Wolcott 
See Telegraphy = Mr. Chas. Thom 
¢ Switchboards and Switching Devices Mr. E. M. Hewlett 
=) Transmission of Power Mr. T. C. Martin 
ae Electricity in U. S. Navy Mr. J. J. Crain 
xX Certain Uses of Electricity in U. S. Army Mr. Grahame H. Powell 
aS) Electro-chemistry, Electro-metallurgy Prof. Francis B. Crocker 
x Electric Heating, Cooking and Electric Welding Sin iA 
Le) : Mr. Wm. Wallace Christie 
Mechanical Section j : 
~ Mr. F. E, Idell 
me) Lightning Conductors Prof. Alex. G. McAdie 
Miscellaneous Section Mr. Townsend Wolcott 
Underwriter’s Code 
Index Electrical Section Mr. Max Loewenthal 
Index Mechanical Section Mr. Wm. Wallace Christie 


EXTRACT FROM PREFACE. 


Ir is with some little trepidation that this book is put before the public, in view of the frequent important and even 
radical changes that up to the present have characterized the development of electrical engineering. It has, however, been 
thought that the science has now reached a stage which renders necessary some manual that will be of assistance to the 
active worker in the various branches. =e : 

This book is not an encyclopedia, nor is it intended fora text-book, but it is hoped that as a compendium of useful 


data, it may assist the practising electrician and engineer. : . 
The matter included is representative of American practice, and no effort has been made to include any other, except 


in ial es. 


D. VAN NOSTRAND COMPANY, , Publishers and Booksellers, 


COPIES SENT PREPAID ON RECEIPT OF PRICE. 
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GEORGE C. EWING, President. ELMER P. FMORRIS, Treasurer. H. F. SANVILLE, Secretary 


Morris Electric Company 


15 CORTLANDT ST., NEW YORK CITY 








“MORRIS” RAIL BONDS 


All Types—Solid, Flexible, 


Long and Short *« « « « : si 
: UNDER LETTERS PATENT 
OCTOBER 6, 1891 





The very best bonds that the market 
affords. Strands and terminals are perfectly 
united. Made on _ scientific principles and 
guaranteed to possess 98% of conductivity. 

















MONARCH 
FARE REGISTERS 


Single or double. A geared machine without 
pawls or rachets. Positive in action. 


CAN’T BE “BEAT” 


This register is the outcome of twelve years’ 
practical experience in the manufacturing de- 
partment of a large register company. A trial 
will convince you of its merits. 
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MANUFACTURERS, DEALERS AND EXPORTERS 


We have our own factory at East Orange, N. J., and the personal attention of one of 
our firm is given to every detail of manufacturing. When shipment is made we know 
that the material is right. We also deal in a complete line of electric railway apparatus 
and supplies, and can furnish estimates for the entire equipment of your road. Special 
facilities for handling export trade. 
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e 
Object Lesson No. 
Showing the effect of a battery of 
“6 A ” 
5. bloride Ltccumulators 
4 
: floating on the line. Note the drop 
& In pressure when battery is off. 
THE ELECTRIC STORAGE BATTERY CO 
* 
Allegheny Avenue and 19th Street, Philadelphia, Pa. 
R39 — Saces Orrices —— 
New York: Boston : CuIcaco: BALTIMORE: St. Louis: San FRANCISCO: CLEVELAN PHILADELPHIA: Detroit: 
100 Broadway 60 State Street Marquette Bldg. Equitable Bldg. Wainwright Bldg. Nevada Block New Bagiant Bldg. Allegheney Ave.& roth St. Michigan Electric Co. 
ALPHABETICAL INDEX—(Continued from page 28.) 
R 8 V Ww 
Bae Maik DissscicsscssGusensx<cssavaes 50 re eee tee eeeeeeecescreneeens ii ne 50| Williams Electric Co............. geese 48 
Railways and Light Co. of America....... 41| Standard Pole & Tis Go... 2s. c22! 4g | Va Nostrand Co., D. + 80) Wyckoff Creosoting Go... 8 
Replogle Governor Works.........+..+.. . 22)| Standard Traction Brake Co ...........5.. 50 = Tht tain taller, ; 
ne te & Myers Co : g | Standard Underground Cable Co.......... 1 Mat oy “epee “= . “ 
Roberte Electric Supply ¢ Go HG 12.''"' 4g | Stanley Electric Mfg. Co.............s000. UCt MEG. OO........ sesersreeeee seene Zeller, George A.....sseeseeveeseceseseees 84 
Roebling's Sons Co., J PHA oepasvees ont 52 a, a see woenneneneteneneen Ww WMNBED COMNIE 6.605250 casotenewsiiances: 
&H Chemical Co...... 33 Sterling Sentai ** 94 | Wagner Electric Mfg. Co.... ........... 1,8, 22 
Rossiter, MacGovern gg steeeecerceeeece 48 Stirling Oem ons eee 1. B2| Wanted ...corcrrcrvcssscesesceosssces sveres 44 
tilwell- ierce mith-Vaile coeeee Warner Co., Chas.. Siviaieie Saiate iowwiale sicraiaieuctetotns 34 B {| k H 
Safety Insulated Wire and Cable Co... 2 ee See ee Oe. 47,49 Warren Electric Manufacturing Co...... HIOC Switchboards 
e FO., Be B.vcccccccccccvecvcccccecees edish-American Telephone Uo ......... arren Electric pecialty Co........... 
Seeae ten Electric Co.....ccccccessees om Aaeetigns Telephone Up ......... 6 Webster, Ge0......eseceeee sede seescces a. 42 
ae, ga EES eR? > T Lace Electric C +e gatasers —~ . B D o Y uU 
Science and Industi woes see resh y rm Elec upply ° 
Schoonmaker, A “i gy | TRBOENAE Miocltio Oo........seerrenrereee. ‘ | Westinghouse Air Brake Co......... . 50 you READ 
Sheaff & J Se 50 U Westinghouse Electric & Mfg. Co... . 61 THE 
Shelby Electric Co . EAD TSE. te, I O  ociccns <nnee. cosns sostioe 41 | Wheeler Condenser & Engineering Co... 
Siegrist Lubricator Co 10 | United States Carbon Co.....s.cssssc..... 1 | Wheeler Reflector Co ...csssesessceseeceee 33 
Siggers, E. G........... Seekeheissisnioe 41| U. 8. Mineral Wool Co.....-....--. ses. ce A MIB ctcencensensennse cons: 50 ELECTRICAL REVIEW? 
Sinsplox Electrical Co........sccssccseees 1, 42 | United Telpherage Co......00+....08 seoeee 8 | Whitney Electrical Instrument Co.....+-+ = 
(Continued on page 46.) 

















SHADES. 


No. 2628. 


The best shades made. 
the light there is. Economy in 


make nothing but the best. 
shapes. 





They reflect all 


lies in buying only the best quality. We 
All sizes and 


For forty years Frink’s Patent Reflectors have been before the public, and 


are specified by leading Architects, 


City officials, and everywhere are used for lighting Churches, 


State and 
Halls, 


Engineers, Government, 


Theatres, Art Galleries, Banks, Stores, Store Windows, Schools, Hospitals, 


Office Buildings, etc. 


THE PERFECT 


vantage. 


shades 


Handsome nickel finish. 


in angles of counter cases, tops of show cases, etc. 
many leading stores, and rapidly being adopted by the more All kinds of reflecting fixtures for con- 
tracting electrical engineers. 


prominent stores. 






TO LIGHT STORES 


ordinary porcelain reflectors. 
reflect all the light there is. 





Patented April 20, 1897; Feb. 21, 1899. 
SPECIAL SHOW CASE REFLECTOR. 


Made small and compact, for use 


WINDOW LIGHT 


covers the entire window space witha brilliant, evenly diffused light, without 
glare in the eyes of the onlooker, thus displaying the goods to best possible ad- 
Adopted by the finest stores in the country with the greatest success. 


Used by 


USE FPRINK’S SECTIONAL GLASS 
CLUSTER REFLECTORS, 


which save one-third the lighting expense necessary with 


They are made to last and 


The most practical fixture made 
for store lighting. A large variety of styles and sizes for 
public and institutional buildings generally. 


it we; TS FRINKH, 5:1 rear st., New york 





First Prize at the first great American 
Exposition. 
World’s Fair. 
Exposition 1900. 





FRINK’S PATENT REFLECTORS 


SHADES. 






No. 2624. 










First Prize at the last great 
Awarded medal at Paris 
Send for catalogue. 
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"BATTERY B 


RAND” Xj 
SAL AMMONIAC, <2) 
—_ ro 


ye soulcr CHLORIDE OF ZINC, 


Lt 
4ov® !NQWUikye FUSED AND GRANULAR. 


7 The Roessler & Hasslacher.Chemical Company, 
“100 WLM SE _ NEW XORK.+ 
























VICTOR SOLDERING STICK. 


a erence es 










Sel” atone cao — 


THE STANDARD FOR ELECTRICAL USE. 








For making a sound, quick and durable joint it stands absolutely without a 
rival. It will not splutter nor corrode. 

Each stick has a close-fitting pasteboard tube over the tin-foil. preserving its 
shape and making it the cleanest and easiest handled solder ng flux in existence. 

Buy from your regular supply house or write us. Samples free. 


ANCHOR CHEMICAL COMPANY, 541 Gates Ave., Brooklyn, N. Y. 


CLASS INSULATED 
STREET FIXTURE. 


WHEELER 





A Double Petticoat Glass Insulator fully protects the wires from grounds. Bracket is 
of %-inch pipe, lamp 4 feet from pole, fitted with our Improved Street Hood. 


SEND FOR NEW CIRCULAR ON STREET FIXTURES. 


EEN ER: REFLECTOR Co, 


100 PURCHASE STREET, BOSTON. 

















3 On Oe Lek on ,\ 


FOR SALE CHEAP. 


DIRECT CURRE 
One 50 light, 2,000 candle power Standard ’ cde cal sent 
Arc Dynamo with extra new armature. 
One 25 K. W. 500 volt General Electric 








Multipolar Generator and one 25 K. W 
500 volt General Electric Multipolar Motor. 
Address A. M. BARRON, 164 Dearborn 
Street, Chicago, Ill 


WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER. 

















104 Merrimac St., Boston, Mass 


SHADES 
Finished in 

Silver Bronze 

Green Bronze 


and 
Green Enamel 








Send for Prices 





WELSBACH SHADE 





STUART-HOWLAND CO. 


Largest Line of RAILWAY, TELEPHONE 
and LIGHTING SUPPLIES in New England 


281-283-285-287 DEVONSHIRE STREET, 
BOSTON. 
Tel. Branch Ex. (with 4 trunk lines) 4144 Main. 








LARGEST CAMERA 


|G. Ps © OMA OD a OB) 








WAS CONSTRUCTED ESPECIALLY 
BY ORDER OF THE 


CHICAGO & 


ALTON 


RAILWAY, TO PHOTOGRAPH 
THE ALTON LIMITED. 

SEND A 20. STAMP TO GEO. J. CHARLTON, 
G. P. As, C. & A. RAILWAY, CHICAGO, ILL., 
AND RECEIVE AN ILLUSTRATED PAM- 
PHLET WITH FULL ACCOUNT OF THE 
FIRST EXPOSURE MADE WITH THE EX: 

TRAORDINARY MACHINE. 














CROCKER-WHEELER COMPANY 


# MANUFACTURERS AND ELECTRICAL ENGINEERS # 














The merit of our product is unquestioned 


WRITE FOR BULLETINS 


Main Office and Works, - AMPERE, N. J. 
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An INCANDESCENT LAMP represents a large investment of capital, ingenuity and skilled workmanship, it is sold at a price so low as to necessitate eternal 
vigilance In cutting costs toa minimum. A successful lamp manufacturer can not afford to experiment with poor materials. This explains the popularity of 


408 N. J. R. R. Ave., NEWARK, N. J. 120 LIBERTY ST., NEW YORK 
We buy and Refine Platinum Scrap also 


| on OR Be BL OX On a ' Neg pa “a 
POR ECONOMY ails 2 
MODERN ELECTRIC WIRING Thay 


NALA ails 
Our Flexible Metallic Conduit and Flexible Steel Armored Con- t i 
ductors represent the latest and most radical advance in electric ae 


wiring. Simplicity of installation. Protection or insulation. This back-ground was photographed from a slab 


Low Cost. Send for illustrated catalogue No. 4046. ao No OML 


Proportions— { 2 parts bar-sand 


SPRAGUE ELECTRIC COMPANY = | |" asnesliiesrestsiee™ + chance 














cubic foot 
General Offices Write CHARLES WARNER CO. 


527-531 WEST 34th STREET, NEW YORK New You Pallata.” Wimengien 11 ~ 


Branch Offices: CHICAGO BOSTON ST. LOUIS BALTIMORE A sr sited AAA 


™eKoy Comsiurt 




















A STOCK OF 


EDISON MINIATURE 
LAMPS nsrow coax oma 


302 Broadway, New York. 
should be kept by every Central 

Station for rental to their cus- 1030 Monadnock Bik., Chicago. 
tomers. They popularize electric 


lighting and bring a_ profitable S ; Ss p r ta | FY 


income from a small investment. 


Very desirable for Christmas Tree BULLOCK MACHINES 


and Holiday Decorations. 














EDISON DECORATIVE & MINIATURE LAMP DEPT., PORTABLE (LIGHT WEIGHT) STORACE BATTERIES; 
General Electric Co., DRY BATTERIES; MINIATURE LAMPS; 
Harrison, N. J. MOTORS from $1.00 uy; BATTERY FANS, Etc. 


MARION ELECTRIC CO., *S worn” 


KEYSTONE INSTRUMENTS THE WYCKOFF PIPE & 


ommend themselves because of the sound — eee 
scientific basis upon which they rest and r wee CREOSOTING CO. ::: 
by reason of their mechanical construction. mB) ( - eg Williamsport, Pa. 


SWITCHBOARD POTENTIAL AND CURRENT INDICATORS are 4 
designed for use on either direct or alternating-current cir- MANUFACTURERS OF 
cuits. The instruments are small and neat in appearance, Zz y) Wyckoff Wooden Conduits, 
cases being finished in full black japan. They will be found 5 CROSS-ARMS AND LUMBER. 
very useful in small isolated plants, being economical both in 
price and size. Send for New Catalogue No. XI! of all Keystone 
Instruments. 


KEYSTONE ELECTRICAL INSTRUMENT co. Speak only what you believe, see no one will doubt 


2] 9th Street and Montgomery Avenue, Philadeiphia, Pa. your sincerity 
NEW YORK: 15 Cortlandt 8t. BOSTON : 170 Summer St. CHICAGO : 613 Manhattan Bldg. Use the ALLEN SOLDERING STICK 


SOLDERING PASTE 
SOLDERING SALTS 
COMMUTATOR LUBRICANT 


E a G | N E E R ’ $ L i C bE x $ E Tinenen tieetbteinns, Ete. : j ‘7 Md 4 / And you'll sincerely Pn ate them to your 





























o* r 
4o-page pamphlet comsnining. quentions asked by Examining Tuite Za EVERY ARTICLE TRIEO, TESTED, QUARANTEED 
Board of Engineers. ™ 
SENT FREE ES — ae 7 ® ‘OLD ORIGINAL, ALWAYS RELIABLE ” 
° Room 588, 18 So. 4th St., St. Louls, Mo. Write for circulars, samples, prices to 


L. B. ALLEN CO., Inc., sole manufacturers 


1336 Columbia Ave., Chicago 234 Greenwich St., New York 




















Extra ae 


Sterling =: Varnish 
sins Se fa era MICA RS RS 


The Sterling Varnish Co. || The Sterling Varnish Co. EUGENE MUNSELL &@ CO. 


3 AGO 218 W NEW YORK 
PITTSBURGH, PA., U. S. A. 95 COLMORE ROW, BIRMINGHAM, ENGLAND MT LARK AE, OOO 6 WATER ST., NE 
































